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Remarkable performance 
of aluminium bronze... 


0-10 IN. SHELL 
WITHSTANDS OVER 
2 TONS PER SQ. IN.! 





Recently we tested to destruction 
two similar hollow castings—one 
in gun-metal, the other in 
aluminium-bronze. The gun-metal 
had a wall thickness of 0°25 in. 
and withstood pressures up to 
4480 Ibs. p.s.i.—a very good per- 
formance. The casting in alu- 
minium-bronze burst at a slightly 
higher pressure (4816 Ibs. p.s.i.) 
but its wall thickness was only 
0°10 in. Surely an impressive 
demonstration of the weight 
strength characteristics of this 
alloy. 

We were one of the first foundries 
to cast in aluminium-bronze and 
to-day we supply castings in this 
alloy to customers all over the 
world. 


GUN-METAL 
0°25 in. thick—burst at 4480 lbs. per sq. in. 


ALUMINIUM-BRONZE 
0°10 in. thick—burst at 4816 lbs. per sq. in. 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 
HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 


Head Office: HANLEY, Phone: Stoke-on-Trent 22184/5/6/7. LONGPORT, Phone: Newcastle, Staffs 51433/4. 
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“uma boa pinga’”’ 


(A DROP OF GOOD STUFF) 


in Portugal too 
A DROP OF GOOD STUFF 
means SKLENAR melted 


Whether it’s Port or phosphor bronze, the Portuguese are connoisseurs of 
‘a drop of good stuff’. When it comes to metal processing, they and foundrymen 
the world over rely on SKLENAR furnaces for better melting. They give : — 


Higher output for less fuel—minimum metal loss—no costly 
crucibles needed—complete control of furnace atmosphere—easy access for 
skimming, alloying and refining—low heat-radiation ensures 
comfortable working conditions—adaptable for a wide range 
of ferrous and non-ferrous metals without fear of contamination— 
quantities from a few pounds to several tons—oil, gas or coke fired. NEW anton = 


50% higher output with REVERBALE melting and Jalen ae 
. . . - ad c 

holding furnaces for the aluminium diecaster. continuous or 

intermittent 


Send for full details of these and the range of SKLENAR furnaces.* Prove ‘tapping off of 
their efficiency too, with 14 DAYS FREE TRIAL IN YOUR FOUNDRY. non-ferrous metals 


up to 850°C. 


SKLENAR Furnaces LIMITED 
2s NEWPORT ROD -CRO AD PRIAE EXMNGE CRN SEL RD H ———<—--———— 


385 NEWPORT ROAD * CARDIFF . CARDIFF 45645 (PRIVATE EXCHANGE) - GRAMS: SKLENAR CARDIFF 45645 





We are buyers of 


cadmium 
scrap 





eee IIR INVIRF EF SMe ININIRP EMME INININ 


JOHNSON & SONS’ 
SMELTING WORKS LTD. 


Im A NUT EG aA SS tL. Li. 
(Late John Johnson 1743) 


if it’s difficult to design, 
Pr Td al tel “bel tl inl dp de Le th beet il a Le a he te el i a 


even harder to ii CREEK WORKS, BRIMSDOWN, 
produce, then | : ENFIELD MIDDX. 


Telephone: HOWard 1677 
there’s a hard core of specialists at . Telegrams: Cauterism, — 
Lhinawetaes N 104 so - Pe ag 
complete units in sheet metal \ 
fabrication and Assembly Ny 


WS N 
Specialists in design and complete Se eteinere to the Bank of 
nglan 


unit production. 
E. CAMELINAT & CO. LTD., Refiners and Dealers in 


CARVER STREET, BIRMINGHAM, 1 the Precious Metals 


Phone: CENtral 6755 (5 lines) Smeiters and Metallurgists 
rams: Camelinat, B’ham. 


Ph hls ia ta le) 
Peruturwrere™* 














Member ef the Owen Organisation 
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CASTINGS 


CARBON 

LOW ALLOY 
STAINLESS 
MANGANESE 
WEAR RESISTING 


HEAT RESISTING 


Steels 


oe :2.¢. 8 ¢ 42.2 





HADFIELDS LTD., EAST HECLA WORKS, SHEFFIELD 
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(BUHLER) 





DIE CASTING MACHINES 
60-1200 TONS LOCK 


THREE PHASE INJECTION 
WITH PROGRAMME SELECTOR 
ADJUSTABLE SHOT SPEED 
VERTICAL AND HORIZONTAL 


Our latest machines are the result 
of many years of practical die- 
casting, together with machine 


construction experience and de- 





velopment in our own diecasting 


foundry. 


Die design and die making departments are 


at the disposal of our customers at all times. 


London Sales Office: THE WOOD HOUSE, COCKFOSTERS, BARNET, HERTS. Phone: Barnet 0810. 


BROTHERS 


UZWIL/ SWITZERLAND 
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From .C.1. AMMONIA- 


Nitrogen and Hydrogen 
for Industry 


1.C.1. Ammonia provides industry with a cheap 
and reliable source of pure nitrogen and 
hydrogen. And 1.C.I. gas generating plants are 
available to convert ammonia into a wide range 
of nitrogen/hydrogen gas mixtures. 


Anhydrous Ammonia 

with a guaranteed minimum purity of 99.98%, 

to meet more exacting requirements, is 
q offered in bulk and in a wide range of cylinder 

sizes. 


HYDROGEN 
NITROGE 


Liquefied Ammonia (/ndustria/ Quality), 
a cheaper grade, is available in bulk and in 
two-ton containers for the larger consumer, 
and makes possible substantial economies in 
gas costs. 


A bulk delivery of 10 tons of ammonia 
provides over 1} million cu. ft of nitrogen. 


Full information on request. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, 
LONDON, 8.W.1. 
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COPPER 

GUNMETAL 
“DURALUMIN” 
ALUMINIUM 

NICKEL SILVER 
PHOSPHOR BRONZE 
etc. 
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General Engineering 


CASTINGS 
SHEARING 
SAWING 
GUILLOTINING 





A.1.D. APPROVED @ 


J: SMITH . SONS 





42/54 ST. JOHNS SQUARE, 
EST. CLERKENWELL, LONDON, 
E.C.I. 


Clerkenwell 1277 (14 lines) 
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ROBERTSON 


SLITTING HIGHLY-FINISHED 
STAINLESS STEEL 











Photograph by courtesy of Shepoote Lane Rolling Mills Ltd. 
Stainless steel strip is de-coiled from the drum on the right and passes 
through the slitter to one, two, three or four re-coiling drums. 
Other drums handle the inter-leaving paper. 


The operations are controlled from the desk on the left. 


CR) W. HH. A. ROBERTSON & CO. LTD., Bedford, England 


LICENSEES FOR THE BUILDING OF SENDZIMIR COLD REDUCTION MILLS AND PLANETARY HOT MILLS, HALLDEN 
GUILLOTINE AND ROTARY FLYING SHEAR MACHINES AND TORRINGTON METAL WORKING MACHINERY WT. 322 
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= Strength and 
Reliability ... 


| 


As the demand for silver solders of strength and reliability increases, 
the Sheffield Smelting Co. Ltd. keeps 

ahead with a continuous programme of research and development 
The “Thessco” range of silver solders and brazing 

alloys is based on the skills acquired through 200 years’ experience in 
the working of precious and semi-precious metals. 

The latest Sheffield Smelting literature or a discussion will 


help you too to obtain strength and reliability. 


HEPFLIELD SMELTING 
Company Limited 


HEAD OFFICE AND WORKS: ROYDS MILL STREET, SHEFFIELD 4 
ALSO AT LONDON AND BIRMINGHAM 
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PLATING 
REGIIFIES 


NOW INCORPORATE 
Germanium and Silicon types 
as well as the well-known proven 


range of Selenium types 


REDUCED 


Floorspace °* Price * Current consumption 


WIDE RANGE OF STANDARD TYPES IN STOCK 


WESTINGHOUSE BRAKE AND SIGNAL CO., LTD. 
King’s Cross, London, N.I 


82 York Way, 


i 


TERminus 6432 
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SHELL-MEX AND B.P. GASES 


carry weight in industry 


edad a litatet O 


\.. 


! 


ial atmospheres 
ors producing special ‘Engineering 





irlec Generat 
age $ carburizing at 


as L 
Company Limited. 


Propane and Butane are now 
available to industry from the 
great British refineries of the 
Shell, Eagle and BP Groups. 
They are petroleum gases 
delivered and stored as liquids 
under moderate pressure. 
Propane supplied by Shell-Mex 
and B.P. Gases Limited provides 
industry not only with a high 
calorific value fuel gas 
(approximately 2,500 B.t.u./cubic 
foot) but also with 

an excellent medium for the 
production of special furnace 
atmospheres. 

It is widely used for gas 
carburizing, carbonitriding and 
bright annealing of ferrous 

and non-ferrous metals. 
‘Bottogas’ Butane is used as 
a fuel for fork lift trucks and 
for many other specialised 
applications. 


SHELL-MEX AND B.P. GASES LIMITED 


CECIL CHAMBERS - 76-866 STRAND - LONDON WC2 Telephone TEMple Bar 1234 
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NOW WILL YOU THROW AWAY YOUR PLUNGERS! 


and write at once for samples 
and details of the new 


SELF PLUNGING 
DEGASSING AND 
GRAIN REFINING 
TABLETS NO. SS6 


No plungers required. 

Suitable for use on all 

alloys except those with 

high silicon content. 
Cheaper than conventional methods of grain re- 
finement. 100% efficient. 


Park Rd, Hockley, Birmingham, 18 
g Jelegrams: “ALBRIT’’ Birmingham Telephone: NOR 4264 
NOR 1642 

















Have you a diecasting problem? 
We have made a close study of 
diecasting from all aspects over the 
course of many years—so make your 
problem our problem, and come 


G@ iS straight to the “seat of learning ”’ 
or BIRMINGHAM 


in ZINC BASE AND 
ALUMINIUM ALLOYS 








GILLS PRESSURE CASTINGS LTD., 215 TYBURN ROAD, ERDINGTON, BIRMINGHAM 24 Telephone : EAST 1008 





Metal Industry, 9 October 1959 


ROTARY FURNACES 


{ R 


ay 


. = 


USED FOR REFINING ALUMINIUM, 
COPPER, BRONZES, GUNMETALS, a 
BATTERY PLATES, LEADS, SCRAP 
bk MANUFACTURING CO. LTD., 
ENTITIES A iA cs Bigs Ba ah a is WUT RRA 8 He 


SWARF AND RESIDUES. 
SAVOY HOUSE 115-116 STRAND. LONDON. W.C.2 Telephone: TEMple Bar 9025 


AUXILIARY ROLLING MACHINERY LTD—tipT0n 2617/18/19 


INCREASE 
PRODUCTION 
BY USING 
LATEST 
DESIGN OF 
AUXILIARY 


MACHINERY 
FOR STRIP 12” WIDE, -003 THICK, AND 


AT SPEEDS UP TO 600 FT. PER MINUTE. 


THIN STRIP COILING AND RECOILING LINE 
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FOR GRAVITY DIES 


















































































































































EDNALL LANE, BROMSGROVE, Worcs. 
Telephones 2987 & 3576 




















MORRIS ASHBY LTD 


305 KINGSLAND ROAD 


LONDON, E8 
CLISSOLD 2628/9 


High-grade grey iron castings, 
PRESSURE aluminium alloy sand and 


Gravity Die castings, alum- 


DIECASTINGS = heen 


Pressure castings. 
IN ZINC BASE ALLOY TO BS.1004 Quality castings in 
& ALUMINIUM ALLOYS TO BS. 1490 eran 


A.1.D. APPROVED (sya Yorkshire Foundries Ltd. 


SAYNER LANE, LEEDS 10 
London Office: 
Hanover House, Hanover Square, W.1. 


JOHN IRELAND 


(WOLVERHAMPTON ) LTD 
Bilston St, Wolverhampton 

















> 2 \ \\ 


MIDLAND METALLICS LIMITED|} inc ace ty ss. 100 


and Aluminium Alloys 
SIDDONS FACTORY ESTATE BS. 1490 
HOWARD ST., HILL TOP, 
WEST BROMWICH, 
STAFFS. 
TELEPHONE: WEDNESBURY 1489 


Gravity and Pressure Diecastings 
of 


PRECISION 
QUALITY and 
DISTINCTION 


In Aluminium and Zinc Base Alloys 

















HANDBOOK OF 
INDUSTRIAL 
ELECTROPLATING 


E. A. Ollard, A.R.C.S., F.R.1.C., 
F.1.M., and E. B. Smith 


Facts, figures and formule for 
all who design, erect, maintain 
or operate electro-deposition 
plant, and for laboratory workers 
who deal with plating solutions. 
Includes sections on water and 
drainage purifications of solu- 
tions, storage and handling of 
chemicals and plating-shop 
costing. 


35s. net. By post 36s. 5d. 


ee 


METALLURGICAL 
PROGRESS 


One of the most time-consuming 
tasks for advanced metallurg- 
ical students and_ research 
workers is “Searching the litera- 
ture.” This 3rd. edition does 
this task brilliantly and com- 
prehensively. 


6s. post free 


biichoad 


From all booksellers, p y 
Hliffe & Sons Ltd., Dorset House, Stamford St., 
London, S.E.1. 

















DIECASTINGS 


PRODUCED TO 8B.S.S. 1004 UNDER B.S.I. LICENCE IN MAZAK 


Dependable deliveries of large or small : WESTERN DIECASTING LIMITED 

quantities of high grade diecastings at com- Members of Z.A.D.C.A. 

petitive prices. Finish machined if required. PHOENIX STREET, MAZE STREET, BARTON HILL, BRISTOL 5 
Telephone: 5-6593 


ZInC ALLOY 
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ZINC BASE DIECASTING ALLOYS 


Whichever way 
its looked at 


% Highest Quality ONLY 100% of tne highest purity 
materials available are used in its 


* Keen Prices 
manufacture 





* Prompt Delivery 





LONDON GOLNEY « ST. ALBANS HERTS 
TELEPHONE BOWMANS GREEN 2266 


foam Hy 
| 
HALL FOUNDRIES 
—ika 


ST. MARTINS METAL WORKS 


lookto LEAD) == 
PRESSURE 
DIE CASTERS 


IN ZINC BASE ALLOYS TO BS1004 
GRAVITY DIE CASTINGS IN ALUMINIUM, 
SANDCASTINGS IN_ BRASS, BRONZE 


The technical officers of the Association are always AND ALUMINIUM ALLOYS. 


glad to give individual assistance. FINE FIGURE AND FALSE CORED 
CASTINGS FROM WAX AND PLASTER. 








LEAD DEVELOPMENT ASSOCIATION, 18 Adam Street, London, W.C.2 
Telephone: WHitehall 4175 Telegrams: Leadevep, Rand, London 


LET US MAKE YOUR PROTOTYPES 
BEFORE CUTTING A DIE. 


oly le ae ACCURACY ror tue ASKING 
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BRITAIN’S MOST POPULAR FIREBRICK 
FOR OVER HALF A GENTURY.......... 


For over half a century Thistle quality firebrick 
has been recognised as one of the most dependable 


Pallet packing for ease and 
economy of handling with mini- qualities available in this country ard has remained a 


mum damage. Please ask for 


details of this service. firm favourite with users in all heat-using industries 


for furnace applications calling for a 35/37% 


Alumina firebrick. 


Please ask for copy of Pamphlet No. 1 describing our complete range of firebrick qualities. 


JOHN G. STEIN & CO. LTD. Bonnybridge, Scotland 


TEL: BANKNOCK 255 (4 LINES) 
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More than 995% pure, for the finer grades of galvanising, 
Z | N C SEVERN” BRAND for sheet rolling, and for battery can, brass and pigment 
manufacture. 


Uniform quality, dependable brands of virgin zinc for “SWANSEA VALE & 
general ousting : ralit “AVONMOUTH BRANDS 


In any of the above grades, for use in barrel galvanising 


e 
G R A N U L AT E D Z l N C and chemical processing. 


Of consistant extreme purity, the standard alloy for the 


production of strong permanent die castings of high finish 
With the noteworthy distinction that its production M AZA K 


specification formed the basis for British Standard 1004. 


Of high fluidity and maximum strength, for making 


K A | E M blanking and forming dies. 


Of 9995 + % purity, for specialised electroplating and C A i) M | U M 


for high-grade battery and pigment manufacture. 


For use in sherardising, metal spraying and in anti- 


Z ! N C D U S T corrosive priming paints. 


An effective deoxidant in brass melting. SODIUM ZING ALLOY 


Zinc and zine alioy anodes for the effective cathodic 
METALLIC ARSENIC protection of the hulls of ships. 


PRODUCTS OF 


/ MPERIAL Zi TING 


CONSOLIDATED ZINC CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, W.I. 
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Pressing Problems 


EVELOPMENT in the technology of reactor materials is undoubtedly 

the key to the development of economic nuclear power. In this connection 

one of the most pressing problems is the provision of fuel elements of high 
integrity and long burn-up. Based on limited irradiation experience at Windscale 
and Chalk River, a convention has grown up that uranium metal fuel elements 
should achieve an average burn-up of 3,000 MW days per ton, and those of 
uranium oxide an average burn-up of 10,000 MW days per ton. But, as Sir John 
Cockcroft pointed out in an address to the European Atomic Energy Society 
Symposium in Stockholm, there is, in large graphite-moderated reactors, often 
reactivity to spare to take fuel elements up to 4,500 MW days per ton, and the 
reactivity of the Candu reactor is such as to enable natural oxide fuel elements to 
be taken up to nearly 10,000 MW days per ton. In both cases the real limits are 
set by inadequacies in metallurgical development, and although so far metal- 
lurgists have said that the two figures are reasonable targets, they cannot turn 
these targets into firm guarantees. 

From experience gained in the operation of full-scale nuclear power stations, 
and from tests on small samples in research reactors, it has been shown that, in 
the case of metallic fuel elements, the causes of failure may be divided into two 
main classes. First, those resulting from faults in manufacture and handling, such 
as leaky welds, and second, growth phenomena in “cold” fuel elements, leading 
to strain of the cans and subsequent development of slow leaks. Since the first 
of these is obviously a matter for the fabricator and inspector, the development 
of improved inspection techniques would do much to lessen its incidence. The 
more academic research metallurgist comes into his own on the question of 
growth phenomena where an understanding of residual preferred orientation in 
uranium and uranium alloys, and of cavitation phenomena in canning materials, 
is required. 

As temperatures increase, it seems likely that the future of fuel elements lies 
in the ceramic field but metallurgical problems will still remain. Thus, thermal 
cycling and its effects on the cans (whether stainless steel, zircalloy or beryllium), 
particularly when these are thin-walled, will need to be investigated thoroughly. 
In addition to the effects of irradiation on fissile materials, consideration will have 
to be given to the effects of irradiation on beryllium if used for cans, and on 
beryllia if used for moderators or as a fuel diluent in high temperature reactors. 
With regard to steels for pressure vessels, it will be essential to ensure that the 
increase of the transition temperature due to fast neutron doses is a modest one, 
so that the steels, which vary greatly in their characteristics of this kind, will at 
all times be kept above the transition temperature. Even more attention than at 
present will also have to be paid to the properties of the welds. 

For all these purposes adequate irradiation facilities in materials testing reactors 
must be available. In this connection, Sir John emphasized the importance of 
being able to control temperatures to one or two degrees, and of knowing neutron 
fluxes and spectra with a good degree of accuracy. The United Kingdom has, 
at the moment, adequate facilities for this purpose. For a time there may be 
surplus capacity in Europe; no doubt this could be used on a co-operative basis. 
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Out of the 
MELTING POT 


176 
Granted: OR many years, the reported effects 
But How ? of surface active agents on the 


strength properties of metals used 
to be treated with reserve. Such effects appeared to 
depend on the use of single-crystal specimens, the applica- 
tion of special organic compounds, and on the presence of 
hypothetical microfissures, while the successful duplication 
of the tests and of the results almost appeared ultimately 
to require the possession of some personal touch of the 
same order as the green fingers required for successful 
gardening. These days are over. To-day, a consideration 
of the actual mechanisms contributing to the changes in 
strength brought about by surface active agents can be 
introduced by the statement that: “The addition of oleic 
acid to the surface of copper wires effects a five-fold 
decrease in rupture time at high load and a two- to three- 
fold increase in initial creep rate” without apparently 
causing any lifting of eyebrows. Interest in this effect of 
surface active agents—the Rehbinder effect, so called after 
its Russian investigator—has accordingly shifted to its 
mechanism and the possible phenomena concerned : — 
mechanical and physical interactions between the agent 
and the natural oxide film on the metal; chemical inter- 
actions, e.g. chemical solution of the oxide film; restriction 
of oxygen access to the surface by a layer of the agent 
and/or its supporting medium; agent-metal interaction in 
monolayer dimensions with change of surface-free energy 
of the metal; catalytic action of the fresh metal surface 
with the agent and/or its supporting medium, the resulting 
products then taking part in one or other of the above 
phenomena. The colour developed by oleic acid-vaseline 
mixtures applied to creep specimens of copper indicates 
the occurrence of chemical interaction. That chemical 
interaction and the exclusion of oxygen play a definite part 
is also suggested by the ageing time of about 20 minutes 
which is necessary before the application of the agent and 
the commencement of the creep test for the Rehbinder 
effect to manifest itself. These observations do not neces- 
sarily rule out the occurrence of the other phenomena, nor, 
for example, the easier escape of dislocations, after surface 
films which tended to retain them have been dissolved. 
Further evidence would, therefore, be most desirable. 


tions, which on closer examination 

proves almost impossible to define, 
is that between material and a finished part or product. It 
is almost like trying to define the position and velocity of 
an electron: if you define one, you cannot define the other. 
The product of one production process may be the material 
with which another manufacturing process starts in order 
to convert it into a product or possibly yet another material. 
The state of affairs is likely to become even more com- 
plicated and indefinable by the switching of the stages of 
the various processes to which materials are commonly 
subjected on their way to becoming products. Could any- 
thing be more confusing, for example, than the switching 
of finishing treatments, from the position to which they 
owe their name, to a position from which the “finished” 
materials (or should it be products?) proceed to various 
other (finishing?) operations and treatments. The above 
considerations and, even more so, the above trends, should 


Permutable ? Or* of those self-evident distinc- 


not be regarded as academic—as semantic quibbles or 
unnecessary niceties in regard to pointless definitions. Such 
considerations will be found to lead the way to a point 
from which a broad view of the changing production and 
manufacturing scene can be obtained, which view should 
prove helpful in planning for the future. This tendency 
of bringing forward the finishing or, if you like, the pre- 
finishing of materials and products, for example, indicates 
a trend towards a development which, for obvious reasons, 
has progressed much further in the “do-it-yourself” field, 
namely the trend towards finished or semi-finished kits. 
Academic or not, such considerations can also serve as an 
introduction to a reappraisal of the assumption that the 
logical straight line is the best way from raw material to 
finished product, and the one along which the more and 
more desirable maximum degree of standardization can, 
in fact, most readily be applied. 


ET another material—boron—has 
now been produced in a state and 
in a form in which it exhibits 

properties hitherto unattained and unexpected. In addition 

to these remarkable mechanical properties, an interesting 
feature of the discovery is the size of the specimens: not 
microscopic whiskers, but rods of about 1 mm. diameter and 
several centimetres in length. The boron forming these 
rods was of the glassy variety. The rods were prepared 

by the reduction of boron tribromide by hydrogen near a 

0-025 mm. diameter tungsten filament heated to incan- 

descence. To begin with, the rods could be flexed con- 

siderably at room temperature, and when incandescent, 
without breaking. Young’s modulus was determined from 
the deflections in three-point bend tests on 1 mm. diameter 
rods. The value obtained—64 x 10° lb/in?— indicates that 
this form of boron is about twice as stiff as steel. The 
modulus of rupture was determined by mounting the 
specimen as a cantilever and loading it to fracture. The 
maximum tensile stress in the surface of the rod at fracture 
was calculated to be 156 tons/in’.. The strength of two 
other rods, 1 mm. in diameter, was also determined in 
tensile tests, in which no special care was taken in mounting 
the specimens, so that the tensile strength values obtained 
can be regarded as being minimum values. In these tests 
the force required to break the tungsten filament on which 
the boron had been deposited was found to be less than 

0-2 per cent of the total force required to break the boron 

rods. Tensile strengths of 110 and 94 tons/in? were 

obtained on the two samples, giving an average of 

102 tons/in*. The specimens showed no apparent ductility 

either at room temperature or when incandescent. These 

very high mechanical properties of this form of boron 
should be considered in conjunction with the low density 

(2-3 gm/c.c.), the high melting point (about 2,000°C.) and 

the relatively high resistance to oxidation of boron. They 

are thought to be due in part to the lack of surface flaws in 
the “as prepared” material, and the resistance of the surface 
to damage during subsequent handling because of the 


hardness of the material (boron 
Shetty 


Large and 
Strong 


is harder than sapphire) in con- 
trast to the behaviour of, for 
example, quartz, which is rela- 
tively soft. 
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APPLICATIONS AND ADVANTAGES OF INERT CONTOURED AUXILIARY, AND BIPOLAR ANODES 


Plating Anodes 


By D. J. FISHLOCK 


(Concluded from METAL INDUSTRY, 2 October 1959) 


an insoluble anode in plating. This 

is chiefly the case when either the 
anode efficiency greatly exceeds the 
cathode efficiency, as in chromium 
plating; when the anode’s solubility is 
impracticably low, as in rhodium 
plating; or when the cost of anodes is 
excessive, often the case in precious 
metal plating. In addition, a propor- 
tion of inert anodes may be useful to 
counter excessive anode dissolution 
and sometimes to accelerate dissolution 
by galvanic corrosion. Again, it is 
sometimes desirable to have an anode 
of constant size and shape, as in plating 
the inside of tubular products. 


Chromium Plating Anodes. The 
most important use for inert anodes is 
undoubtedly in chromium plating 
where, notwithstanding the rather high 
cost and fragility of sintered chromium 
anodes, the fact that they would dis- 
solve at 7 to 10 times the rate of 
cathodic deposition renders their use 
entirely impracticable. In addition, the 
very important re-oxidation of tri- to 
hexa-valent chromium which occurs at 
the surface of an inert anode would not 
take place if the anode were soluble. 
Many attempts have been made to use 
a proportion of chromium anode to- 
gether with inert ones, or chromium 
alloy anodes. Neither system has 


[: is occasionally necessary to use 


proved successful, though: the first, 
largely because chromium anodes are 
dearer than chromic acid; and the 
second because large amounts of 
metallic impurities are introduced, 
while the corrosion rate of many such 
alloys is excessive. 

The only anodes of commercial 
significance at present are the lead, 
lead-tin and  lead-antimony ones, 
although there has been some applica- 
tion of lead-silver ones and lately of a 
platinum plated titanium anode. 

Antimonial lead anodes, containing 
5 to 8 per cent antimony, are the first 
choice, these being much more rigid 
and offering a greater corrosion resist- 
ance to the solution than pure lead 
ones. The latter, although having good 
resistance to electrolytic corrosion, tend 
to corrode rapidly when left unpolarized 
in the solution and must be removed 
and rinsed when the bath is idle. Their 
corrosion resistance is improved, how- 
ever, by anodizing them in dilute 
sulphuric acid for 48 hours. This 
imparts a thick layer of lead peroxide 
to the surface, this being responsible 
for the Cr III to Cr IV oxidation. The 
peroxide film is also formed, of course 
—although less heavily—in the plating 
vat. All lead anodes need to be 
scrubbed frequently to remove the 
non-conducting lead chromate; this is 


best done at weekly intervals and with 
care, so that the underlying peroxide 
film, which is both protective and con- 
ducting, is not removed. It can easily 
be demonstrated that the more fre- 
quently they are cleaned the less is the 
overall loss in anode weight. 

Badly corroded anodes require more 
drastic treatment, such as mechanical 
action, but solutions containing 
chlorides, e.g. conc. NaCl solution 
acidified with HCl, greatly assist.’4 
Another method is to reduce the lead 
cathodically in an alkaline pyrophos- 
phate solution.* 

If the anodes are in operation almost 
continuously, their antimony content 
may be economically reduced to 0-5 or 
1 per cent; per contra, the solutions 
using fluoride catalysts need more 
resistant anodes bearing 13 to 20 per 
cent antimony. Also in use are lead- 
7 per cent tin alloy anodes for which 
very high corrosion resistance to 
fluorides is claimed; lead-0-2 per cent 
tellurium anodes, and silver-lead alloys 
although costly also have a long life. 
Quite recently, however, favourable 
experiments have been made using a 
titanium anode plated with some 5 
millionths of an inch of platinum. 
This would appear to offer superior 
strength, conductivity and corrosion 
resistance to any of the aforementioned 


TABLE II—SOME RECOMMENDATIONS IN CHOICE OF ANODES 





Solution | 


Metal 


Anode Shape | 


Anode Type 


Bag Comment 





| Below pH 4:5 
| Maintain adequate c.d. 
| Maintain adequate c.d. 


| Cotton-twill 
Cotton-twill 
Cotton-twill 


Cast Carbon 
Depolarized, rolied 


Oval bars 
Oval bars 
Oval bars 


Nickel Bright (org.)* 
Cobalt-nickel 


Watts 





Copper Acid 

Rochelle 
Stannate 

Acid 
Stannate/cyanide 
Chloride /fluoride 
Stannate/cyanide 


Plates 


or oval 
Cyanide 


Bright cyanide 
Dull cyanide 


Acid 

Chromic/sulphate 
Fluoride catalyzed 
Silver Cyanide 
Gold 


Rhodium 


spheres 
Plates 


Plates 


Cyanide 


Acid sulphate or 
| phosphate 








| Bars or plates 
Balls or bars 


4 in. strips or bars 
Bars or plates 
Oval; separate anodes 


4 in. wide (max.) strip 
Balls in iron cage 


Balls in steel cages 
Balls in steel cages 


Oval bars 

Strip or round section 
Strip or round section 
Plates, balls or hemi- 


Depolarized, rolled 
Cast, oxygen free 
Rolled high purity 


Cast 

Cast 

Electrolytic Cu; Cast Sn 
72 : 28 cast Sn: Ni 

75 : 25 cast Sn: Zn 


Pure cast Cd 


Pure cast Zn 
Pure cast Zn 


Extruded or cast 

Cored, 6 to 8 per cent Sb 
Cored, 7 per cent Sn 
Cast or wrought, and 
annealed 

Gold, platinum or stain- 
less steel 

Platinum 











(None) or nylon | 
Nylon (if needed) | Some steel often needed 


None 
None 
None 
Nylon or terylene 
None 


None 


Nylon 
None 


None 
None 
None 
Nylon 
None 


None 


| Pb for inert anodes 


max. c.d. 20 to 30amp/ft® 

Maintain yellow film 

*High efficiency advisable. 

’ Dual anode circuit 

‘Also separate anodes 
“Anodes must be kept 
filmed 
10 per cent of nickel plated 
steel to reduce anode eff. 
Remove when not in use 
5 to 10 per cent steel to 
accelerate anode corrosion 


Anodize before use 
Anodize before use 

High purity essential 
99-97 per cent + 
Remove gold anodes when 
not polarized 

Completely inert 








* Vendors recommendations should be heeded, however. 
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[Courtesy Metachemical Processes Ltd. 


Fig. 7—High-purity carbon tampons of various shapes and sizes equipped for water-cooling are 


used in the Dalic brush plating technique 


alloys, while its lightness would also 
prove a major asset (vide infra). 

The design of chromium anodes has 
attracted much attention since they 
tend to creep severely in length at high 
solution temperatures, while their con- 
ductivity is poor for the currents they 
are required to handle. Anodes with 
heavy reinforcement at the bottom, 
along edges and at the solution level, 
and with heavy gauge hooks—prefer- 
ably insulated at the join—are now 
commonplace. More recent develop- 
ments have included “cored” anodes in 
which the lead is cast, extruded or 
electrodeposited around a steel, copper 
and, lately, aluminium rod to improve 
its rigidity and conductivity. Again, 
the titanium anode, if adopted, will 
obviate such expedients. Cored anodes 
of considerable magnitude were des- 
cribed by Hammond!* in connection 
with the plating of large gun barrels. 
These were up to 28 ft. long and were 
required to approach nearly perfect 
straightness. To measure the devia- 
tion, a cathetometer mounted in a lift 
running the length of the anode was 
developed, and using a 0-9 per cent cad- 
mium copper alloy core a maximum bow 
of less than 0-0S5in. on a 20 ft x 1} in. 
diameter anode was eventually secured. 
A point of interest in the use of these 
anodes is that if the very heavy cur- 
rents used are applied suddenly they 
flex or bow (a phenomenon termed 
anode “kick”) and may short with the 
gun barrel. They are, therefore, 
installed under tension. ‘i 

Finally, there remains much still to 
be learned about the _ corrosion 
mechanisms in chromium electrolytes, 
and largely inexplicable failures are 
even today not uncommon. These may 
be due to faulty composition, stresses 


within the alloy or poor distribution of 
certain constituents, or some entirely 
unconnected abberation. 

Miscellaneous Inert Anodes. Many 
materials can be used as inert anodes 
in specific circumstances. Examples 
include the use of a few steel anodes, 
nickel plated for preference, in cad- 
mium solutions to reduce the anode 
efficiency to 95 per cent and thus 
balance that at the cathocle; and in zinc 
cyanide solutions to improve the cor- 
rosion of the zinc by galvanic corrosion 
(5 to 10 per cent steel). Lead and lead 
alloy anodes are quite often used, as are 
stainless steel ones, e.g., for precious 
metal plating where the cost of large 
anodes can be prohibitive. Platinum, 
although inordinately costly, is useful 
for throwing plating into small holes, 
etc., and in rhodium plating proves one 
of the most inert materials, while 
silicon-iron is yet another. Two types 
deserve especial mention, though, these 
being the graphite or carbon ones, and 
the very recent platinum: titanium 
ones. 

Several types of carbon anode are in 
general use, including those made from 
plates of graphite, from amorphous 
coal and from coke. The latter, for 
instance, are formed by bonding com- 
mercially pure coke particles under 
high pressure with pitch. After baking, 
the anode is exposed in an electric 
furnace to a temperature high enough 
to convert all non-volatile carbon to 
graphite. Such an anode contains 
about 99 per cent graphitic carbon and, 
as a result, its chemical and mechanical 
disintegration is very slow. It is inert 
to all elements, including the halogens, 
with the sole exception of nascent 
oxygen; its conductivity is high and 
erosion in agitated electrolytes slight. 
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Such anodes can find applications in 
almost any plating or related solution 
except the chromium electrolyte, their 
chief drawback being an _ inevitable 
fragility. 

A unique application for carbon 
anodes occurs in the Dalic brush 
plating process!®, in which very high 
purity graphite anodes are employed. 
Although brittle, these score over 
anodes of the metal being plated on 
such points as their high conductivity, 
necessary for the very heavy current 
densities used; their electro-chemical 
stability; amd the absence of any ten- 
dency for them to form poorly-con- 
ducting surface films. These anodes 
are water-cooled in all but the smallest 
sizes (Fig. 7). 

Titanium anodes are a largely un- 
explored outlet for this extremely 
corrosion-resistant metal, the latter 
attribute being due to its natural pro- 
tective oxide coating. In some non- 
oxidizing acids, however, the oxide 
dissolves and corrosion ensues. Early 
work!’ concentrated on coupling the 
metal with a more noble cathodic 
element, e.g., carbon or platinum, and 
a D.C. of 1-5V_ proved effective in 
combating corrosion in most non- 
oxidizing acids—in some _ instances, 
such as H,SO,, reducing it to infinites- 
imal proportions. Later, it was demon- 
strated that the polarization could be 
achieved more conveniently by plating 
the titanium with a very thin and 
porous platinum film some 0-005 mil 
deep.'® It is interesting to note that 
there is no significant corrosion in 
solutions inimicable to titanium even 
at the discontinuities. This type of 
anode has proved very impressive in 
laboratory trials, and two important 
industrial applications are currently 
being evaluated: one is as a non- 
corroding anode for the cathodic pro- 
tection of steel in sea water or salty 
soils; the other is as an anode for 
chromium plating electrolytes which 
offers solutions to almost all the limita- 
tions of existing ones. 

Insoluble Anodes for Nickel Solu- 
tions. There are material advantages 
to be gained from conducting some 
plating operations with insoluble 
anodes, cardinal ones including the 
fixed anode shape and anode: cathode 
spacing, and the salutary influence in 
terms of both agitation and oxidizing 
action, of the large volumes of oxygen 
liberated. Two instances of where such 
advantages can be used to full effect are 
in continuous plating of strip, wire, 
etc., and in the plating of tube bores. 

A particularly good illustration is the 
development of a process for deposit- 
ing thick, very high-grade nickel on the 
insides of long, small bore tubes for 
chemical engineering applications.'9 
Other than for the reasons given above 
insoluble anodes were used here be- 
cause (a) in the confines of the tube 
anode particles inevitably released from 
a soluble anode were found not only to 
cause rough, physically unsound 
deposits but the nodules which formed 
grew so fast that they caused shorts; 
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(b) the anode area must be of appre- 
ciably smaller diameter and, therefore, 
surface area than the cathode and 
passivity ensues; (c) the anode cost is 
high, and its dimensions and positioning 
are critical; and (d) soluble anodes are 
not compatible with the vital reverse 
current etching pretreatment. 

Insoluble anodes of pure lead and 
1 per cent silver-lead alloy were chosen 
for the short and medium length tubes 
respectively, and lead-plated steel or 
nickel rods for anodes longer than 5 ft. 
At least 5 mil, and preferably 10 mil, 
lead coatings were deemed necessary, 
with a 10-20 mil nickel undercoat on 
steel. The lead develops a highly con- 
ductive brown lead peroxide film 
during plating, which, provided it is 
occasionally scoured to prevent loose 
flakes sloughing off, does not interfere 
with the plating. 

The solution was simplified by the 
omission of chloride ions, normally 
needed to counter anode passivity; it 
comprised : — 


Nickel sulphate 240 gm/L 
Sodium sulphate . 
Boric acid 30 


Its pH will, naturally, fall rapidly as 
it becomes depleted of nickel ions, 
and a continuous regeneration system 
is essential. This was based on 
nickelous hydroxide additions (0-03 to 
0-04gm/min/amp), since the only 
practicable alternative, nickel carbonate, 
introduces the inimical gas CO, into 
the solution leading to stressed brittle 
deposits. High purity hydroxide 
powder is thus introduced, most con- 


veniently into a regeneration system as 
shown in Fig. 8. The acidity of 
the solution, although not critical, is 
advisedly maintained below pH 3 
(incoming) and kept as constant as 
possible throughout the length of the 
tube by adjusting the rate of flow. 
Other salient operating details for 
this process include a solution tempera- 
ture of 35°C. in the tube, and a current 
density of 12-20 amp/ft?, depending on 
the tube’s dimensions. In this way, 
smooth nickel deposits with V.P.H. of 
about 200, an elongation of some 
30 per cent and an U.T.S. of 30 tons/in? 
could be built up to 0-5 in. if required. 
Another approach to the problem 
of regeneration consists of separate 
electrolytic replenishment using nickel 
electrodes and a chloride-free electro- 
lyte. A marked difference in the 
anode and cathode efficiencies can be 
arranged, but the problem of anode 
passivity arises. This problem is over- 
come by taking advantage of the short 
delay before the onset of passivity 
and using periodic current reversals 
to maintain the anodic electrode at 
100 per cent efficiency” (Fig. 9). 
Although not widely practised, since 
it is clearly more convenient and 
economical for most plating processes 
to use soluble anodes notwithstanding 
their many limitations, inert anode 
plating can be seen to offer marked 
advantages in certain instances. 
Another which might be mentioned is 
the occasional use of steel or nickel 
plated anodes for high-speed tin 
plating from the stannate solution.?! 
Tin anodes must be worked within 
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fairly narrow current density limits if 
the metal is to dissolve as stannate. At 
high current densities, eg. above 
35 amp/ft?, the anode darkens in colour 
and its efficiency falls. Continuous 
replenishment is based on anodic 
regeneration. 

Throwing power and metal distribu- 
tion limitations present one of the most 
troublesome aspects of plating practice 
—particularly from acid and simple 
salt solutions. They can sometimes be 
economically mitigated by using a 
shaped anode, or a bipolar anode 
affixed to the plating jig. 


Contoured anodes. These, although 
the most successful method of obtaining 
a uniform deposit in solutions of poor 
throwing power, prove unwontedly 
costly in practice. Cast anodes are 
usually needed, while scrap loss is high 
and bagging is impracticable. Much 
more successful have been attempts to 
arrange normally-shaped anodes to 
conform with the contours of the work. 
Twin anode bars each side of the 
cathode assist in some _ instances. 
Another approach, used in the printing 
trade, is to suspend bar or strip anodes 
horizontally in curved, lead-covered 
slings to follow the curvature of the 
printing cylinder. Again, by using 
selective-cell plating, the anodes can be 
arranged around all walls of the cell if 
needed; this has been used for the 
automatic plating of large bumper bars. 


Auxiliary anodes are widely used, 
especially in hard chromium plating 
and electroforming. The auxiliary 
anodes are usually connected by a 
flexible lead to the positive supply, but 
arranged to carry only a calculated pro- 
portion of the current because of their 
usually close proximity to the cathode; 
this can be effected through the anode’s 
resistivity. Occasionally, however, it is 
expedient to operate auxiliary anodes 
from 4 separate anode supply. Fig. 10 
illustrates a jig incorporating stainless 
steel auxiliary anodes for internal 
chromium plating. Typical applica- 
tions are for plating concave and large 
flat surfaces, and, of course, deep 
recesses. 


Bipolar anodes. Bipolarity arises 
through the inclination of the plating 
current to take a lower resistance 
metallic path through the solution if 
one is available than to traverse the 








180 





electrolyte. 
Metal will begin to deposit on un- 
insulated metal work—frequently the 
tank walls—near the anode, which thus 
becomes an induced cathede; there will 
then arise an equivalent tendency to 
the tank wall nearest the cathode to 


relatively high-resistance 


corrode anodically. The phenomenon 
is easily demonstrated by floating a 
thin-walled, water-tight copper drum 
just below the surface of an acid copper 
electrolyte by carefully adjusting the 
electrolyte’s density. 

When current is applied between the 
two electrodes a slow rotation occurs, 
due to deposition on one side and dis- 
solution from the other. The principle 
is also used in series copper refining. 


Fig. 10—Designed and 
built by Newton Plating 
Jigs and Insulations Ltd., 
this bright chromium 
plating jig has a separate 
bank of stainless steel 
auxiliary anodes which 
throw plate into the 
intericr of the dished 
components 


In order to utilize the phenomenon 
to improve the distribution of an 
electrodeposit, the plating jig is con- 
structed with a collecting plate located 
near the anodes. This picks up the 
current and conducts it through an 
insulated connector to the _ bipolar 
anode, which is located in, for instance, 
a concave portion of the cathode 
surface; thus a higher proportion of the 
current is “shorted” to this region. The 
deposit thickness can be controlled by 
the size and resistivity of the anode 
and the collecting plate. A soluble 
bipolar anode may be used, but if its 
shape is complex to conform with an 
irregular contour an inert anode is 
more convenient. Such a system is 
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Sealing Anodized Aluminium 


To THE Eprtor oF METAL INDUSTRY 


SIR,— Having read the article 
“Sealing Anodized Aluminium” in your 
issue dated 18th September, it would 
seem appropriate to compliment Mr. 
J. M. Kape on a very useful piece of 
work. In case there are some readers 
who doubt the necessity of such a test, 
we can readily show any interested 
parties the ill effects of bad sealing 
even on articles only exposed indoors 
in a mild atmosphere. When badly 
sealed aluminium is exposed out of 
doors the uneven, stained and milky 
appearance of the coating is most 


unsightly. 
In our own work on sealing we have 
found good correlation between 


behaviour in the sulphur dioxide- 
humidity test and results on outdoor 
exposure, thus confirming the value of 
this test. We have also checked the 
results obtained with Mr. Kape’s 
beaker test against our SO, humidity 
test using the solution advocated by 
Mr. Kape at 10 gm/L Na.SO,-and a 
test temperature of 90°C. for 30 min., 
and have found the two to give satis- 
factory comparative results, although, 
naturally, the SO, humidity test is 
more discriminating. 

We can also confirm that hardness 
or analysis of the mains water used is 
no adequate guide to its suitability for 
sealing. Birmingham water gives rise 
to discoloration of the anodic coating 
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eminently practicable in both manual 
and automatic plants. 

It is hoped that this article will 
have helped to emphasize thé signifi- 
cance of anodes and anodic reactions 
in any plating process, these paralleling 
the importance of the deposition 
mechanism itself. Much progress has 
been made in recent years towards 
improved anodes, this progress having 
been catalyzed by metal restrictions 
and high prices. There remains an 
enormous field still to be explored, 
however; optimum anode shapes, sizes, 
compositions and structures for differ- 
ent plating electrolytes remain far from 
fully classifiable. Some of the direc- 
tions in which development is still 
urgently needed have recently been 
mentioned by James.22 On _ the 
theoretical side, investigations into 
anodic reactions are currently in pro- 
gress in several universities, particu- 
larly in Britain, and their results will 
surely contribute to fewer plating 
problems in the future. 

Acknowledgment. British Crown 
Copyright reserved; Fig. 8 reproduced 
by permission of the Controller of Her 
Britannic Majesty’s Stationery Office. 
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when exposed out of doors, despite its 
low hardness, whilst Banbury tap 
water, at 290 p.p.m. hardness, gives 
fairly satisfactory behaviour. This 
points to the wisdom of using deionized 
water for sealing, with arrangements 
for continuous deionizing, as employed 
in some recent American installations. 
Yours, etc., A. W. Brace. 
Aluminium Laboratories Limited. 





Russian Patents 


A REVIEW of Russian patents in 
many fields, Volume 1B of 
Derwent “Russian Patents Report” 
gives brief details of the specifications 
of some 57 recent developments. A 
supplementary section gives notes on 
further patents not printed as full 
specifications. The Reports are issued 
twice monthly, at £13 per year, by 
Derwent Information Service, 54 
Tenterden Drive, London, N.W.4. 
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Die-Casting Review 


Simple 
Die-Cast 
Sewing 
Machine 


N the manufacture of sewing 

machines, pressure die - castings 

have been widely used for several 
years, and almost all the leading makers 
utilize the combination of high 
strength, light weight and high produc- 
tivity that such die-castings provide. 
Probably the most attractive feature of 
pressure die-cast parts, as the sewing 
machine manufacturer sees them, is 
the very slight amount of machining 
necessary. Elaborate components can 
be produced that rarely require more 
than a slight skim to remove taper, and 


the drilling and tapping of small holes, 
even where close tolerances are 
specified. 

An entirely new approach to sewing 
machine manufacture, however, was 
adopted a few years ago when a 


Fig. 1—The alu- 
minium die-casting 
for the body cf the 
sewing machine 


machine, designed solely for plain 
sewing and intended to sell at a price 
below that of conventional machines, 
was introduced. This machine, based 
on a gravity die-cast body, achieved 
only a limited success, and it was not 
until the design and tools were taken 
over by Universal Sewing Machines 
Ltd., of Hurst Street, Birmingham, that 
a really simple, sturdy and efficient 
product was achieved. This new 
design, basically pressure die-cast, 
embodies several features different from 
conventional machines. In particular, 
the body and base are in one piece, 
whereas most designs use two separate 
castings for these parts. Further, the 
drive from the balance wheel to the 
shuttle linkage and the needle is 
transmitted by a single crankshaft or 
rocker arm. 

In the casting for the body, Figs. 1, 
2 and 3, strength and simplicity have 
provided the keynote. The combina- 
tion of body and base in a single 
casting has, in fact, made the provision 
of cast-in detail and coring more diffi- 
cult, but the additional savings in 
assembly have outweighed the cost of 
the complex die-making involved. The 
casting shown in Fig. 1 is unmachined, 
and it will be seen that the bearing 
housing for the balance wheel spindle 
is cored out, a tapping hole for the 
crankshaft pivot and a cored aperture 
for the tension control lever are 
provided. The remaining bosses 
around the head of the machine are 
subsequently drilled, reamed or tapped, 
16 of them in a single box jig 
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Fig. 2—Rear of the sewing machine body 
Fig. 3—Underside of the body casting 


In this casting the relatively square 
and box-like forms are in conformation 
with the trend of current design, and 
they provide, of course, the oppor- 
tunity to scale down wall thickness 
without any loss of rigidity. Indeed, 
the wall thickness is approximately half 


Fig. 4—The crankshaft die-cast”in zinc alloy 


of that of the previous gravity cast 
body. The girder construction of the 
base, shown in Fig. 3, further indicates 
how ribs have been used to give 
strength with lightness. In referring 
to the box-like and girder forms it is 
of interest to note that, in spite of the 
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overhang of the head, there is prac- 
tically no flexing or distortion that can 
adversely affect the needle position. 

From the illustrations it will be 
observed that the die parting has been 
maintained along the longitudinal 
centre line of the casting, and thus, to 
provide the sections mentioned, cores 
are drawn in three directions other 
than normal to the parting. The cores 
forming the girder construction of the 
base and the inside of the pillar are 
necessarily massive, and a further 
bulky core forms the aperture and 
bosses within the head. To form the 
boss for the upper end of the needle 
spindle, a knock-out core is used, this 
being dovetailed into the die half that 
forms the inner side of the body. The 
loose core is removed after the casting 
is taken from the die. Because of the 
heavy core slides, the die for this 
casting weighs some 4} tons and is 
designed for use on an 800 ton Lester 
machine, which is capable of making 
aluminium castings up to 25 lb. in 
weight. The weight of the untrimmed 
casting for the sewing machine body, 
i.e. weight of metal per shot, is 4} Ib. 

The crankshaft, a die-casting in 
Mazak III, is the chief functional 
member in the assembly (Fig. 4). Of 
ribbed section, it must be rigid but 
slender, and in this component, too, a 
major step forward was taken when 
pressure die-casting was first used. In 
the early model, when most of the 
parts were gravity castings, the crank- 
shaft was in aluminium bronze. As 
such, a fair amount of machining was 
necessary, but as a pressure die-casting 
it is possible to cast-in the two small 
steel pins at the one end, core the pivot 
boss to size, and leave only a slight 
taper to be cleaned out of the slide for 
the drive pin. The remaining boss at 
the other extremity is drilled. In addi- 
tion to a saving in machining, the die- 
cast part is approximately one-third 
the weight of the aluminium bronze 
casting, and a cost comparison of the 
two components shows the die-casting 
to be roughly one-third that of the 
gravity casting. 

One further die-casting is used, the 
cover plate shown in Fig. 5. This is 
pressure die-cast in aluminium alloy, 


Fig. 5—Cover plate in aluminium alloy 
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and is a relatively simple plate, 
designed to blend into the body con- 
tours and give a pleasing appearance. 
It incorporates two holes with counter- 
sunk recesses cored in, and no machin- 
ing at all is carried out on it. 

One other feature of the economy in 
production—and this is an important 
factor in a machine that sells as a hand 


or electric model complete for under 
£10—is the finishing process. When 
gravity castings were used, it was 
necessary to undercoat and spray a 
hammer finish; with the pressure die- 
cast model, a_ satisfactory hammer 
finish has been achieved without the 
use of an undercoat, thus a complete 
painting operation has been eliminated. 


Vacuum Die-Casting 


HROUGH its affiliated Die Cast- 
ing Research Foundation, the 
American Die Casting Institute 
has completed the development of a 
compatible, flexible vacuum method 
for use in the die-casting process. 
Disclosing this to our correspondent, 
Mr. David Laine, Secretary of the 
Institute, stated that applications for 
patents have been filed in the United 
States and most of the countries in 
Europe, including Great Britain. 
During the period between the filing 
of the applications and the granting of 
patents, members of the Foundation 
are being licensed to use the vacuum 
systems forming part of the D.C.R.F. 
method, with a view to the systematiz- 
ing of field experience of the method 
and the compilation of production data 
showing how these vacuum systems 
compare in productive efficiency with 
both non-vacuum and existing vacuum 
procedures. 
Whilst no detailed description of the 
D.C.R.F. method is at present being 


made public, Mr. Laine stated that 
among its salient features are: (1) only 
the die cavity is evacuated; (2) vacuum 
is maintained throughout metal injec- 
tion; (3) vacuum levels of 25-in. Hg, 
measured directly in the cavity, are 
consistently maintained without ad- 
verse effect on production time; (4) the 
method can conveniently be adapted 
to provide vacuum feeding to the shot- 
sleeve. 

Power requirements are reported to 
be small, a 1 h.p. pump sufficing for 
the evacuation of two average die- 
casting machines, and little modifica- 
tion to existing dies is needed to adapt 
them to the system. Other sources 
state that, in fact, only about two hours 
work per die is needed for modifica- 
tion. Although the method avoids the 
use of complex valve controls, the 
problem of vent blocking that has in 
the past been the major shortcoming 
of vacuum systems has been overcome 
in the method developed by the 
Foundation. 


Magnesium-Zirconium Alloys 


AGNESIUM alloys containing 
M zirconium possess enhanced 

properties at room and elevated 
temperatures, and by their use the 
range of applications for which mag- 
nesium components are suitable has 
been greatly extended. 

Such alloys are all based on the 
remarkable grain refining effect of 
zirconium on magnesium, first ob- 
served by F. Sauerwald in 1937. To 
achieve maximum grain refinement, it 
is necessary to saturate the magnesium 
with zirconium, for only the zirconium 
actually dissolved in the magnesium at 
the time of casting is effective in refin- 
ing the grain and so in enhancing the 
tensile properties of the alloy. 

Alloying with pure metallic zir- 
conium does not give satisfactory 
results, and the commercial develop- 
ment of the magnesium-zirconium 
alloys has been based entirely on salt 
mixtures containing zirconium halides 
or semi-metallic “master alloys” made 
from them by reduction with mag- 
nesium as an intermediate step. 

In their early work on the develop- 
ment of suitable salt mixtures for 


commercial use, Magnesium Elektron 
Limited explored salt mixtures con- 
taining ZrCl,. When these were added 


to molten magnesium, the ZrCl, was 
reduced with formation of zirconium 
metal and simultaneous liberation of 
MgCl.. Unfortunately, the latter be- 
came associated with precipitated 
zirconium-rich particles and gave rise 
to corrosive “flux” inclusions in the 
final alloy which, unlike previous ones, 
could not be removed by fluxing or 
remelting. Further, traces of residual 
moisture in the highly hygroscopic 
chloride were liable to introduce hydro- 
gen into the melt with adverse effects 
on the alloy properties. 

To eliminate these _ difficulties, 
M.E.L. devised a salt mixture based on 
the non-hygroscopic salt potassium 
fluozirconate. Unlike MgCl, the 
MgF., produced on reaction with mag- 
nesium, is non-hygroscopic and non- 
corrosive. With later modifications, 
this salt mixture became the well 
known Zirmel master salt. Experi- 
ence has shown this alloying salt to 
give flux-free alloys with consistent 
high tensile properties, and since 1947 
it has been used under licence by many 
foundries in Europe, Canada and the 
U.S.A. 

The practical advantages of a 
metallic master alloy for introducing 
zirconium into magnesium—in par- 
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ticular, ease and simplicity of alloying 
with higher metal efficiency—were, 
however, always borne in mind, and as 
long ago as 1945, M.E.L. had developed 
and patented in the U.K. a master 
alloy made by reacting magnesium 
with a salt mixture containing zir- 
conium chloride. However, the advan- 
tages of the fluoride approach were so 
marked that M.E.L. selected the 
fluoride-based master salt rather than 
the chloride-based master alloy for 
commercial development. 

Meanwhile, persistent efforts had 
been made to prepare a masicr alloy 
based on the fluoride approach which 
would combine the practical conveni- 
ence of master alloy with the high 
level performance of master salt. 

The problem has recently been over- 
come and M.E.L. are now able to offer 
“Zirmax” hardener in place of “Zirmel” 
master salt. This hardener alloy con- 
tains about one third of its weight of 
alloyable zirconium and substantially 
the same total salt content as chloride- 
based master alloys; the balance is 
magnesium. The salt residue, how- 
ever, is less hygroscopic and tends to 
be present in fewer, larger inclusions 
in the interior of the alloy. In con- 
sequence, Zirmax is more metallic in 
appearance than chloride master alloys 
and shows better keeping properties on 
storage. It is also more uniform, for 
the zirconium, virtually all of which is 
in suspension, shows little tendency to 
segregate either in crucible or mould. 

Zirmax is supplied in notch bar 
suitable for the simple, direct alloying 
operation normally associated with the 
use of a hardener. One pound is 
equivalent in alloying power to over 
three pounds of master salt, and this 
is reflected in reduced sludge formation 
and in substantially higher metal 
recoveries—a major factor in the cost 
of the final product which assumes 
increased importance where expensive 
alloys, such as those _ containing 
thorium, are being processed. 

The new hardener has _ proved 
remarkably uniform in its alloying 
properties, and all types of magnesium- 
zirconium alloy made with it show 
consistently the same high levels of 
tensile properties and the same free- 
dom from residual chloride contamina- 
tion as are obtained when master salt 
is used. 





Analytical Reagent 


OR the determination of zinc by 

colorimetry, the reagent “Zincon” 

has been widely used, but a num- 
ber of separations have frequently to be 
made because of interfering cations. In 
a booklet issued by Hopkin and 
Williams, Ltd., in their series “Organic 
Chemical Reagents,” methods are des- 
cribed for determinations for zinc by 
absorptiometry and for mercury by 
absorptiometry and by volumetric 
determination. The booklet, No. 37 in 
the series, is obtainable from Hopkin 
and Williams, Ltd., Chadwell Heath, 
Essex, 
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METALLURGICAL FACTORS INVOLVED AT INDIVIDUAL STAGES OF PROCESSING 


Production of Copper Sheet 


By Dr.-Ing. OTTO NIELSEN 


Current requirements for properties of copper sheet demand greater care in processing 
and this Paper, which has been specially translated for “Metal Industry,’ discusses 


those factors affecting sheet properties. 
of the G.D.M.B. 


OOD appearance, corrosion re- 
sistance, ease of fabrication by 


pressing and spinning, proper- 
ties so characteristic of copper sheet, 
have always been highly valued. So 
far as the appearance of the sheet is 
concerned, i.e. its surface finish, the 
demands have, however, been stepped 
up very considerably in recent years. 
This high surface finish is certainly 
necessary in the case of polished sheet, 
and sheet which is to be electroplated. 
In many other cases, however, this 
degree of surface finish is not really 
necessary. 

Whereas formerly individual sheets 
in the course of fabrication into 
finished products or plant and the like 
were joined by riveting or soldering, 
joining to-day is effected almost 
exclusively by welding. In this con- 
nection, a new requirement is tat 
the copper sheet should be readily 
weldable. 

It is thus seen that to-day copper 
sheet has, on the one hand, to meet 
higher requirements in regard to 
quality while, on the other hand, there 
are also new hitherto non-existent 
demands. 


Types and Quality of Slabs 


The production of copper sheet 
starts with the casting of suitable cakes 
or slabs. These can be divided as 
follows, depending on shape and 
method of production: 

(a) Cakes cast in open horizontal 
moulds. 

(b) Cakes cast in individual vertical 
moulds. 

(c) Slabs cast by the semi-continuous 
process and, finally, as the latest stage 
of development. 

(d) Slabs cast by the continuous 
process. 

The classification of the slabs or 
cakes is thus based on the casting 
process used for their production. One 
might deduce therefrom that a discus- 
sion of the various aspects of these 
processes would be restricted to the 
interests of those concerned with the 
casting of copper slabs. In what 
follows it will be shown that such a 
limitation does not apply. The 
methods of producing the rolling slabs 
and cakes, i.e. the foundry practice, 
leads to certain properties of the slabs, 
and these properties have to be taken 
into account in the course of sub- 
sequent processing of the slabs, in 
particular by the rolling mill operator. 
There exist, namely, interrelations 


?P It was presented originally before a meeting 
(Association of German Mining and Metallurgical Engineers) 


between the type of slab, i.e. the 
method of casting used in its produc- 
tion, and the chemical and physical 
characteristics of the slab which deter- 
mine the way in which it has to be 
treated. This fact is confirmed, accord- 
ing to the author’s view, by the practice 
being adopted by German and other 
producers of copper slabs of issuing 
directives as to the factors that should 
be taken into consideration in pro- 
cessing the slabs supplied by them. 

It is, therefore, of interest to con- 
sider the characteristic properties of 
slabs of the various types classified 
above. 

Horizontally-cast copper cakes. The 
horizontally-cast copper rolling slab or 
cake was, until recently, practically the 
only type produced. The size of the 
cake varies between 100 and 6,000 kg. 

As the term horizontally-cast cake 
implies, the main feature of this 
process of casting is that, in casting, 
the largest faces of the cake lie hori- 
zontally. It is these faces which, after 
rolling, become the surfaces of the 
sheet. These two faces are not equiva- 
lent, since the upper surface is not 
formed against a mould wall but 
solidifies freely in contact with the air. 
This fact creates corresponding con- 
ditions of crystallization during the 
solidification of the cake. 

In casting the horizontally-cast 
cakes, the height through which the 
stream of molten metal from the pour- 
ing nozzle or ladle has to fall is very 
small. This has a favourable effect 
on the nature of the bottom face of the 
cake. The same is true of the side 
faces. 

The formation of the upper face of 
the cake, which solidifies while exposed 
to the atmosphere, depends on a 
number of factors. It is desirable that, 
after solidification, the upper surface 
of the cake should be as level as 
possible. In view of the size of this 
surface, the maintenance of a definite 
degree of poling is even more 
important and even more difficult than 
when casting wirebars. If the oxygen 
content is too high, the surface of the 
cakes sinks in. If poling has resulted 
in the removal of too much oxygen, the 
surface will bulge upwards. The degree 
of poling and the oxygen content 
required to give a level surface depend 
on the size of the cake. Large cakes 
require, in general, a higher oxygen 
content than smaller cakes. The 
absolute values of the oxygen contents 
depend, however, on the sulphur con- 


tent and on the contents of other gases 
of the molten copper. Low sulphur 
contents require lower oxygen contents. 
The differences are of the order of a 
few hundredths of one per cent. It will 
be seen, however, that, in view of the 
above, it is not possible to select any 
desired oxygen content. Thus, the 
production of oxygen-free cakes by the 
horizontal casting process is not 
possible. 

Because the cake solidifies with its 
large upper face exposed to the air, the 
upper layer of metal in the cake will 
have a higher cuprous oxide content, 
in the same way as is found in the case 
of horizontally cast wirebars. The 
depth of layer with a higher oxygen 
content will depend on the pouring 
temperature and the conditions of 
cooling. 

The effect of these peculiar solidi- 
fication conditions (bottom and side 
faces in contact with mould walls, upper 
surface exposed to the air) on the 
crystal structure of the cakes was 
described in a paper by Siebe and 
Katterbach published in 1927. In spite 
of the length of time between the pub- 
lication of this work and the present, 
these well-known facts are still quite 
often not sufficiently considered in 
practice. It was then shown that in a 
horizontally-cast cake, the interior has 
a fine-grained structure, whereas to- 
wards the outside, needle-shaped and 
columnar crystals predominate. Por- 
tions near the lower and upper faces 
exhibit different structures. 

Observations regarding horizontally- 
cast cakes can, therefore, be summed 
up by saying that: (1) the cakes contain 
oxygen; (2) the upper surface layer has 
a higher oxygen content; (3) the grain 
structure comprises different zones, the 
structure of the lower and upper zones 
being different. 

Vertically-cast cakes. In the case of 
the vertically-cast cakes one can dis- 
tinguish between cakes with tapering 
sides, the so-called wedge cakes, and 
the cakes with parallel or substantially 
parallel sides, the so-called V.C. cakes. 
In the case of the wedge cake, the 
wedge shape is necessary to enable the 
solidified cake to drop out of the 
mould, which is usually solid and is in 
contact with the cake over five of its 
faces. The V.C. cake necessitates the 
use of moulds having carefully-finished 
surfaces. The bottom of the mould is 
formed by a special hinged portion. 
Water-cooling is employed to prevent 
the moulds from becoming distorted. 
The making of these moulds involves 
considerable machining and they are, 
therefore, very expensive. The ver- 
tically-cast cakes have the great advan- 
tage that their large faces, which also 











Metal Industry, 9 October 1959 


go to form the surfaces of the sheet, 
solidify in contact with the mould 
walls. ‘his, as will be seen, greatly 
simplifies rolling and cleaning opera- 
tions. 

The control of the poling in casting 
tough pitch copper, i.e. the control of 
the oxygen content of the metal, is, 
however, again difficult, especially if it 
is desired to avoid the cropping of the 
cake. 

By using a suitable mould wash it is 
also possible to cast phosphor-deoxi- 
dized copper. This does, however, 
result in the formation of a shrink 
head, which has to be sawn off. Under 
special conditions it is likewise possible 
to cast O.F.H.C. copper in the form of 
vertical cakes. 

As compared with horizontally-cast 
cakes, the crystallization and solidifica- 
tion conditions are better, so far as the 
production of sheet is concerned, in 
that the two large faces are equivalent. 
There are, it is true, differences 
between the head and the bottom of 
the cake, due, for one thing, to casting 
difficulties brought about by the rela- 
tively considerable height through 
which the stream of molten metal must 
fall at the commencement of the pour, 
and, for another, by the head of the 
cake containing a coarser grain and 
higher content of pores due to the fact 
that the metal in it remains molten for 
a longer time. 


Semi-continuously Cast Slabs. The 
fact that slabs cast by the semi- 
continuous process have a_ length 
several times that of cakes cast in 
vertical moulds brings about a number 
of metallurgical advantages, quite apart 
from the elimination of the need for 
a large number of moulds. The stream 
of molten metal has to fall always 
through a constant height, with the 
result that the less satisfactory zones 
formed at the commencement of the 
casting process and those at the top of 
the slab, which are the last to solidify, 
constitute a relatively much smaller 
fraction of the slab. The crystalliza- 
tion conditions are otherwise practically 
constant over the whole remaining 
length of the slab. The two large faces 
of the slab are likewise equivalent and 
smooth. 

Metal composition can be varied 
between wide limits. The production 
of slabs with higher oxygen contents, 
such as those met with in horizontally- 
cast cakes, does, however, cause diffi- 
culties. As, however, a higher oxygen 
content is not regarded as particularly 
advantageous or desirable, on the con- 
trary, being accepted as more or less 
inevitable in the case of the other 
methods of casting, this does not 
present any real disadvantage. The 
phosphorus content can be varied 
within any desired limits. 

The semi-continuous casting process 
certainly represents an important step 
forward from the point of view of the 
production of copper sheet. 

Cotinuously Cast Slabs. The 
favourable factors referred to in con- 
nection with the preceding process are 


also encountered in the fully-con- 
tinuous casting process. There is also 
an additional factor. The fact that— 
apart from occasional interruptions— 
the metal is poured continuously, 
reduces the structural differences at 
the beginning and the end of the slab 
to a minimum relative to the volume 
of metal cast. 


Processing Cake to Sheet 

After this general survey of the 
characteristics of the different types of 
cakes, there arises the question as to 
the conclusions it is possible to draw 
from it regarding the subsequent pro- 
cessing oi the cakes. 

First Treatment of Cakes in Further 
Processing. To begin with, some 
general remarks regarding porosity in 
the cakes may be made. It is known 
that the specific weight of cast material 
is lower than that of wrought metal 
produced by rolling, pressing or extru- 
sion. This difference in specific gravity 
represents the pore content of the 
metal and thus indicates the presence 
of pores in the cast metal, or, more 
correctly, the presence of voids. What 
happens to these pores or voids in the 
course of subsequent working of the 
metal? In this connection a distinction 
must be made between the relatively 
few large pores and the numerous 
small pores, frequently called micro- 
pores, 

Furthermore, it is to be noted 
whether the pores are completely 
enclosed by the metal or whether they 
are open to the “outside world.” Pores 
lying in the interior of the metal have 
been observed by the author always to 
have a clean interior surface and can be 
regarded as being “relatively empty.” 
(If these pores were filled only with 
non-diffusing gases, these would, at 
normal temperature, occupy one-fifth 
of the empty space, or, in other words, 
the pressure in the interior of the pores 
would amount to only one-fifth of that 
of the atmosphere). Ozher voids may 
be formed as a result of shrinkage. 
These are the so-called shrinkage 
cracks in which, provided they are not 
open to the atmosphere, there is, in 
the case of metal of low gas content, 
practically a vacuum. 

If one considers that copper is 
readily weldable at elevated tempera- 
tures, it will be clear that these various 
voids and pores disappear when the 
metal is worked at suitable tempera- 
tures, leaving no ill-effects so far as 
the quality. of the rolled metal is con- 
cerned. The correctness of this view 
is shown by the fact that sound, dense 
semi-manufactured metal can be pro- 
duced even from metal powder. 

The state of affairs is different when 
the pores or voids extend to the 
surface of the slab. In that case, the 
formation of oxide will have undesir- 
atle effects. 

These considerations already indicate 
the factors of importance for further 
working of slabs. In this connection it 
is necessary to take-note of: 

(1) The porosity or density of the 
metal. 
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(2) The composition of the metal of 
the slab. 

(3) The grain structure of the slab. 

It must, of course, be the aim of the 
producers of cakes to obtain cast metal 
which is as dense and pore-free as 
possible. Developments in casting 
practice have resulted in a steady 
improvement in the density of the 
metal, and the specific gravity of 
the continuously-cast slabs indeed 
approaches very closely the possible 
maximum of 8-93. The achievement 
of a hundred per cent soundness, i.e. 
absolute freedom from porosity 
cannot, however, be expected. 

It has already been pointed out that 
there is a difference between pores 
which are completely enclosed by the 
metal and those that are not. One 
should, therefore, try to avoid interior 
pores becoming “exterior” pores. Thus 
it is worth considering whether it is 
advisable to subject the cast cakes, as 
a first step, to a surface turning or 
milling operation, as the latter can 
result in harmless interior pores 
becoming. harmful surface defects. The 
author adopts the standpoint that such 
machining of the slabs should be 
avoided. This is particularly so in the 
case of slabs of which surfaces that 
have solidified against mould walls 
ultimately go to form the surfaces of 
the sheet. 

Where horizontally-cast cakes are 
concerned, one side of the cake will 
consist of the freely solidified face 
having a rough surface and enriched in 
oxygen. This means that, where high 
grade sheet is to be produced, a 
machining of this surface cannot be 
avoided. Difficulties can only be 
prevented if this surface is removed to 
a sufficient depth. 

It is helpful, when using the sheet to 
fabricate various parts e.g. by spinning, 
if it is arranged that the surface of the 
sheet corresponding to the face of the 
cake which solidified against a mould 
face goes to form the outside surface 
of the part. Such a suggestion is not 
well received by the user of the sheet, 
as it would mean that the position of 
the particular surface would have to be 
checked at each stage of the manufac- 
turing process. In any case, this con- 
sideration has lost its importance since 
the horizontally-cast cake now belongs 
almost wholly to the past. 

With the other types of slab, the first 
step in processing should consist of 
the removal of the larger visible 
casting defects. Attention should first 
be given to the surface after hot 
rolling. This, where high quality sheet 
is being produced, will in any case be 
necessary for the purpose of removing 
the scale formed during hot rolling. 

The general recommendation is, 
therefore, to hot roll the slab with all 
the surface dirt, etc., and then to mill 
the surface after hot rolling preferably 
using a Torrington slab miller. 


Preheating Hot Rolling Slabs 


For hot rolling, the slabs must be 
preheated to the hot rolling tempera- 
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ture, and in this connection the follow- 
ing questions need to be considered: 

(a) In what kind of furnace atmo- 
sphere should the slabs be preheated? 

(b) To what temperature? 

(c) What should be the time of 
heating? 

Furnace Atmosphere. There is no 
general rule as to what atmosphere in 
each particular case is the correct or 
wrong one, i.e. which is useful and 
which is harmful. It involves con- 
sideration of whether the slab contains 
oxygen or is free from oxygen and 
whether or not an excess of phosphorus 
is present. 

In the case of oxygen-containing or 
tough pitch copper, it is necessary to 
avoid a reducing atmosphere at all 
stages of the preheating and annealing 
treatments, as such an atmosphere may 
cause hydrogen embrittlement of the 
metal. Formerly this possibility was 
taken less seriously in the case of pre- 
heating of slabs as compared with the 
annealing of sheet because superficial 
hydrogen embrittlement became 
masked by the subsequent hot rolling. 
More care is however indicated in 
this respect in the preheating of slabs 
with a view to reducing edge cracking. 

Thus the following rule is obtained : 
on preheating oxygen-containing 
copper — whether containing much or 
little oxygen—a_ slightly oxidizing 
atmosphere should be used and not a 
reducing one. 

Regarding O.F.H.C. copper, the direc- 
tive given by the suppliers of the metal 
is to the effect that it should preferably 
be preheated in a reducing atmosphere, 
although a neutral atmosphere can also 
be used. In no circumstances should 
an oxidizing atmosphere be used. This 
directive applies also in the case of all 
other types-of oxygen-free copper pro- 
duced by other methods and not 
containing a reducing agent such as 
an excess of phosphorus. Why 
an oxidizing atmosphere should be 
avoided can be seen from the following 
consideration. When copper is heated 
in air, there occurs not only a surface 
scaling, but the oxygen also penetrates 
into the interior of the metal as a 
result of its slight solubility in copper. 
As a result of this, the chief advantage 
of the oxygen-free copper, namely its 
resistance to hydrogen embrittlement, 
is lost. 

Copper containing an excess of 
phosphorus is the least sensitive to the 
composition of the furnace atmo- 
sphere: reducing atmospheres are 
unable to cause hydrogen embrittle- 
ment; oxidizing gases are removed by 
the excess of phosphorus. Since, 
however, it is generally desired to retain 
this excess of phosphorus in connec- 
tion with any welding of the semi- 
manufactured products, it will, in 
general, still be necessary to preheat 
this type of copper under the same 
conditions as those for oxygen-free 
copper. 

Preheating Temperature. The pre- 
heating temperature is taken to mean 


also the temperature at which the slabs 
reach the first rolling pass. 

There existed, and unfortunately 
still to some extent exists, the practice 
of rolling at as low a temperature as 
possible. This is done with a view to 
reducing scale formation to a mini- 
mum. The scale causes loss of metal 
on the one hand, and on the other, the 
coarser particles of scale at the higher 
temperatures produce a rough surface. 

Copper is, of course, ductile and can 
be worked at practically any tempera- 
ture, and there are no transformation 
points. Nevertheless, “cold” hot rolling 
does result quite often in transverse 
cracks of various sizes which develop 
especially after the first few passes. 
These rolling cracks cannot be blamed 
on unsatisfactory metal, i.e. on the 
chemical composition of the copper, 
but are caused by the nature of the 
solidification grain structure. 

Because of the equally oriented 
grains in the upper zone and of the 
irregularly oriented grains in the 
adjoining lower zone, these zones will 
offer a different resistance to deforma- 
tion by rolling. Should the lower zone 
elongate more under the rolling 
pressure than the upper zone, the 
latter will develop cracks. 

This difference in behaviour 
diminishes as the temperature is 
raised. and cracking is thereby pre- 
vented. 

Typical rolling temperatures recom- 
mended by different suppliers of 
covper slabs include. for example. the 
following ranges: 800°-830°C.. 788°- 
816°C. and 760°-810°C. Within these 
ranges the actual temperature used is 
not critical. 

A high rolling temperature is not 
onlv desirable with a view to avoiding 
cracking. but is also reauired to ensure 
the satisfactorv welding up of the 
pores to which reference was made 
earlier. 

Preheating Time. One recommenda- 
tion as to the time for which the cakes 
are to be preheated is that the onlv 
condition to be observed in this respect 
is that the metal should be heated and 
brought to a uniform temperature 
throughout the whole of its bulk. The 
duration of the preheating is otherwise 
not critical. A directive given on the 
basis of exverience bv another supplier 
recommends that 350 kg cakes should 
be preheated for about 2hr. General 
rules cannot be given. the prehearing 
time derending ultimately on the size 
of the slabs and on the capacity of the 
furnaces. 


Hot Rolling 


Given a suitably preheated slab. i.e., 
a slab for which the furnace atmo- 
sphere, time of preheating and pre- 
heating temperature have been chosen 
correctly, there remains to consider the 
sequence of rolling passes to which it 
is to be subiected. 

There exist a number of recom- 
mendations regarding this problem. 
Because of the different structure of the 
different types of slabs, it is advisable 
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that an appreciable reduction should 
be given in the very first pass. The 
tendency to use too gentle a treatment 
in the first few passes is quite wrong. 
The maximum value of the first reduc- 
tion is determined not by the grain 
structure of the slab, but solely by the 
capacity of the rolling mill and its 
drive. In general, reductions of 17 to 
20 per cent in thickness have been 
recommended, while some authori- 
ties have even suggested reductions of 
20 to 50 per cent. 

In order to ensure that the first pass 
does, in fact, result in the application 
of a sufficiently high pressure, it is 
necessary to know the thickness of the 
cake in order to be able to set the roll 
gap to the required size. This may 
sound a platitudinous statement, but it 
must be remembered that horizontally- 
cast cakes do, in fact, vary in thickness. 
The thickness, likewise, varies in the 
case of the wedge cakes because of 
their shape. It sometimes happens that 
the exact thickness of horizontally-cast 
cakes is not measured before the first 
pass. Instead of actually measuring 
the thickness, the practice is often 
adopted of starting by opening the roll 
gap an adequate amount in order to 
avoid cracking, and then adjusting it 
to suit the cakes. Should a cake on the 
thin side pass through the rolls, it will, 
as a result, be given an inadequate 
reduction. In the case of wedge cakes, 
the rolls should be set to suit the 
minimum thickness of the cake. 

It will be clear that in order to 
simplify the choice of the reduction in 
the first pass, slabs of uniform and 
constant thickness are desirable. This 
is obtained in the V.C. and con- 
tinuously-cast slabs. 

How far reduction is to be, or can be, 
carried in the first hot rolling process, 
i.e., the thickness of the stock at the 
end of the process, will depend on the 
rolling programme as a whole. It is 
also necessary to ensure that no un- 
satisfactory texture can develop. 

After hot rolling it is advisable to mill 
both sides of the sheet. In this way 
the best possible surface finish is 
obtained where the sheet is afterwards 
cold rolled. 

In any case, a careful examination 
of the surface after hot rolling should 
never be omitted. 

So far as the intermediate annealing 
treatments are concerned, these should 
be considered in relation to the com- 
position of the copper as has already 
been pointed out. Tough pitch copper 
should be annealed in a neutral or 
slightly oxidizing atmosphere, oxygen- 
free copper in an oxygen-free or 
reducing atmosphere. In order to 
avoid the formation of coarse grains, it 
is recommended not to exceed about 
600°C. 

No special directives are necessary 
for pickling. It need only be observed 
that residual pickling solution is re- 
moved by thorough washing with water 
as otherwise there will be the risk of 
the metal developing pickling brittle- 
ness. 
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Walsall Function 


Last week saw the opening of their new 
factory in Wednesbury Road, Walsall, by 
Walsall Pressings Ltd. This building con- 
sists of office blocks, including two can- 
teens and three bays, used only for the 
pressings side of the business, but it is 
hoped that by the end of this year a 
fourth bay will have been completed. 

One of the interesting features concern- 
ing the construction of this new factory 
is that, apart from specialist contractors, 
only seven men were employed on the 
erection, together with an architect as 
consultant. Many of the fixtures and 
fituungs have been produced by the com- 
pany’s own employees, such as partitions 
for the works and acoustic ceiling panels 
for the office section. 

Construction of the new works began 
some eighteen months ago on a two acre 
site and the plans were drawn up to the 
design end requirements of the managing 
director of the company, Mr. B. 
Bradnack, who is particularly proud of the 
mezzanine floor, which is constructed to 
take 3 cwt. per sq. ft. and was built by 
his own employees. The whole scheme 
will now enable them to step up produc- 
tion in order tg cope with the company’s 
rapidly increasing export trade. 


Change of Name 


With effect from October 1 last, 
Aluminium Union Limited has changed 
its name to Alcan (U.K.) Limited. For 
many years, Aluminium Union Ltd. has 
been the U.K. distributing company for 
the aluminium ingot and magnesium, 
bauxite and chemicals produced by its 
associated companies in Aluminium 
Limited of Canada. 

The ingot metal bears the trade name 
“Alcan”, and the Canadian producer has 
also come to be known by that name 
throughout the world. The new name will 
thus serve to give the United Kingdom 
company an immediate identification with 
the brand of metal supplied and with the 
Canadian producer. 


New Building 


A large new two-storey office block is 
in process of construction for British 
Furnaces Limited, of Chesterfield. This 
new building has been made necessary by 
the increasing demand for the products 
and services of this company. An extra 
8,000 sq. ft. of space is being made 
available to house the administration, 
production, design and development 
departments. 


Luncheon Club Meeting 


A new session of meetings of the 
Finishing Luncheon Club opens on 
Thursday of next week (October 15) at 
the usual venue of the Rembrandt Hotel, 
Thurloe Place, South Kensington, 
London. At this luncheon meeting the 
speaker will be Mr. H. A. Holden, who 
will recount some of his less formal 
impressions of the 5th International Con- 
ference on Metal Finishing, held in 
Detroit in June this year. 


International Sales Conference 


A four-day conference was held by 
George Kent Limited at Luton last week, 
and in attendance were members of the 


company’s sales organization from Canada, 
Australia, South Africa, Malaya, Thailand, 
Belgium, Germany, Austria, Spain, Eire, 
France, Czechoslovakia, Holland, Sweden, 
Norway, Italy and South America, in 
addition to U.K. area representatives. 


Indian Import Policy 

It has been announced in New Delhi 
that the Indian Government’s import 
policy for the six months from October 1 
to March 31, 1960, includes a slight 
liberalization on the imports of non- 
ferrous metals, including scrap. How- 
ever, this has been offset by further 
restrictions on the import of cables, 
because of increased production inside 
India. A spokesman for the Commerce 
Ministry said that Indian imports in the 
first six months of this year of all goods 
totalled 4,160 million rupees. The policy 
for the next six months is expected to 
maintain the same level of imports, he 
said. 


Bauxite for Germany 


News from Frankfurt is to the effect 
that Yugoslavia has contracted to supply 
West Germany with 470,000 metric tons 
of bauxite during 1960 at a price of 1,000 
million dinars (approximately £1} million 
at the official rate of exchange). The 
agreement has been signed between Jugo- 
metal, a Jugoslav foreign trade corpora- 
tion, and a group of West German buyers. 
The deal represents an increase of 
100,000 metric tons over the contract 
agreed for this year. The new contract 
provides for a possible 10 per cent 
increase in the volume of shipments for 
next year. 


Birmingham Lecture Courses 


Two lecture courses have _ been 
announced by the Department of Metal- 
lurgy, College of Advanced Technology, 
Birmingham. The first is a course of 
nine lectures on “Directionality in 
Metallic and Non-Metallic Materials”, to 
be given on Wednesday evenings, com- 
mencing on October 21 next at 6.30 p.m. 
The course tutor is Dr. T. Ll. Richards, 
B.Sc., Ph.D., F.1.M. 

The second is a course of nine lectures 
on “A Review of Recent Developments 
in Metallographic Techniques”, commen- 
cing on October 22 next at 6.30 p.m. The 
course tutor for this subject is Mr. O. P. 
Nicholson, B.Sc., A.M.C.T., A.I.M. 

Complete details of these courses, the 
fee for which is £2 5s. Od. each, may be 
obtained from the Registrar, College of 
Advanced Technology, Gosta Green, 
Birmingham, 4. 


Lead for Building 


One of the interesting stands to be 
seen at the forthcoming Building Exhibi- 
tion in London will be that provided by 
the Lead Development Association, and 
on which will be demonstrated the 
various uses of lead in the building 
industry, the most important of which 
continues to be sheet and pipe. 

Particular attention is drawn to the 
services of the Lead Sheet and Pipe Sec- 
tion of the Association in the dissemina- 
tion of information on the use and 


specification of these materials. Lead- 
burning demonstrations are again a 

popular feature, and the Association’s 
16 mm. colour films—‘Lead for Building” 
and “Lead—The Enduring Metal’, are 
being projected at frequent intervals. 

Displays refer to various building 
materials and components in the use or 
composition of which lead plays an essen- 
tial part. These include glass, paint, 
glazing bars, storage batteries, radiation 
shielding, etc. 


Electrodeposition 

At a three-day conference on electro- 
chemistry and electrodeposition which 
opened at Schwabisch Gmund, Germany, 
on Wednesday of last week, the first lec- 
ture was given by Dr. W. E. Hoare, Tin 
Research Institute, Greenford, whose 
subject was the development of electro- 
deposition processes in the manufacture 
of tinplate. 

This conference followed the opening, 
on September 29, of the new laboratories 
for the Forschungsinstitut fiir Edelmetalle 
und Metallchemie, at Schwabisch Gmund. 
The institute, founded in 1921, is an 
important centre for metallurgical re- 
search and is primarily concerned with 
the study of precious metal deposition 
and electrochemistry. Recent redevelop- 
ment has more than quadrupled its size. 
Among the modern equipment in its 
new laboratories will be an_ electron 
microscope. 


Lifting Magnets 

A new circular lifting magnet, “The 
Liftmaster”, has recently been introduced 
by Rapid Magnetic Limited. Of welded 
construction, and moisture proof, this 
magnet is stated to be of unusual depend- 
ability and a greater pick-up for nominal 
diameter. The peripheral face is com- 
pletely free from projections. 

For the moment its manufacture is to 
be restricted to three sizes: 52 in., 62 in. 
and 72 in. This company’s standard 
circular lifting magnets will continue to 
be manufactured in a wide range of sizes, 
i.e. 2in. to 76 in., all possessing a built- in 
experience of well over fifty years’ 
standing. 


Price Reduction 


It has just been announced by The 
English Electric Company Ltd. that the 
price of all their mild steel electrodes are 
reduced by 5 per cent. This reduction 
covers twelve types of electrode. These 
are the all-position Enrox, Vohees and 
Vertees, the iron powder types Speedees, 
Hermees and Pressurees I.P. 1, and six 
other types in the present range: Lowhees, 
Deepees, Herculees 35, Pressurees, 
Fillerees and the new electrode Weldees. 


Portable Contamination Monitor 


Facilities for detecting radioactive 
contamination are offered by E.M.I. 
Electronics Ltd. in their new compact all- 
transistor monitor known as the E.M.I. 
Portable Contamination Monitor Type I. 
This instrument employs the company’s 
dual phosphor technique and can be used 
for monitoring radioactive contamination 
on benches, clothing and similar objects. 
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ture, and in this connection the follow- 
ing questions need to be considered: 

(a) In what kind of furnace atmo- 
sphere should the slabs be preheated? 

(b) To what temperature? 

(c) What should be the time of 
heating? 

Furnace Atmosphere. There is no 
general rule as to what atmosphere in 
each particular case is the correct or 
wrong one, i.e. which is useful and 
which is harmful. It involves con- 
sideration of whether the slab contains 
oxygen or is free from oxygen and 
whether or not an excess of phosphorus 
is present. 

In the case of oxygen-containing or 
tough pitch copper, it is necessary to 
avoid a reducing atmosphere at all 
stages of the preheating and annealing 
treatments, as such an atmosphere may 
cause hydrogen embrittlement of the 
metal. Formerly this possibility was 
taken less seriously in the case of pre- 
heating of slabs as compared with the 
annealing of sheet because superficial 
hydrogen embrittlement became 
masked by the subsequent hot rolling. 
More care is however indicated in 
this respect in the preheating of slabs 
with a view to reducing edge cracking. 

Thus the following rule is obtained: 
on preheating oxygen-containing 
copper — whether containing much or 
little oxygen—a_ slightly oxidizing 
atmosphere should be used and not a 
reducing one. 

Regarding O.F.H.C. copper, the direc- 
tive given by the suppliers of the metal 
is to the effect that it should preferably 
be preheated in a reducing atmosphere, 
although a neutral atmosphere can also 
be used. In no circumstances should 
an oxidizing atmosphere be used. This 
directive applies also in the case of all 
other types-of oxygen-free copper pro- 
duced by other methods and not 
containing a reducing agent such as 
an excess of phosphorus. Why 
an oxidizing atmosphere should be 
avoided can be seen from the following 
consideration. When copper is heated 
in air, there occurs not only a surface 
scaling, but the oxygen also penetrates 
into the interior of the metal as a 
result of its slight solubility in copper. 
As a result of this, the chief advantage 
of the oxygen-free copper, namely its 
resistance to hydrogen embrittlement, 
is lost. 

Copper containing an excess of 
phosphorus is the least sensitive to the 
composition of the furnace atmo- 
sphere: reducing atmospheres are 
unable to cause hydrogen embrittle- 
ment; oxidizing gases are removed by 
the excess of phosphorus. Since, 
however, it is generally desired to retain 
this excess of phosphorus in connec- 
tion with any welding of the semi- 
manufactured products, it will, in 
general, still be necessary to preheat 
this type of copper under the same 
conditions as those for oxygen-free 
copper. 

Preheating Temperature. The pre- 
heating temperature is taken to mean 


also the temperature at which the slabs 
reach the first rolling pass. 

There existed, and unfortunately 
still to some extent exists, the practice 
of rolling at as low a temperature as 
possible. This is done with a view to 
reducing scale formation to a mini- 
mum. The scale causes loss of metal 
on the one hand, and on the other, the 
coarser particles of scale at the higher 
temperatures produce a rough surface. 

Copper is, of course, ductile and can 
be worked at practically any tempera- 
ture, and there are no transformation 
points. Nevertheless, “cold” hot rolling 
does result quite often in transverse 
cracks of various sizes which develop 
especially after the first few passes. 
These rolling cracks cannot be blamed 
on unsatisfactory metal, i.e. on the 
chemical composition of the copper, 
but are caused by the nature of the 
solidification grain structure. 

Because of the equally oriented 
grains in the upper zone and of the 
irregularly. oriented grains in the 
adjoining lower zone, these zones will 
offer a different resistance to deforma- 
tion by rolling. Should the lower zone 
elongate more under the rolling 
pressure than the upper zone, the 
latter will develop cracks. 

This difference in behaviour 
diminishes as the temperature is 
raised. and cracking is thereby pre- 
vented. 

Typical rolling temperatures recom- 
mended by different suppliers of 
cooper slabs include. for example. the 
following ranges: 800°-830°C.. 788°- 
816°C. and 760°-810°C. Within these 
ranges the actual temperature used is 
not critical. 

A high rolling temperature is not 
onlv desirable with a view to avoiding 
cracking. but is also reauired to ensure 
the satisfactory welding up of the 
pores to which reference was made 
earlier. 

Preheating Time. One recommenda- 
tion as to the time for which the cakes 
are to be preheated is that the onlv 
condition to be observed in this respect 
is that the metal should be heated and 
brought to a uniform temperature 
throughout the whole of its bulk. The 
duration of the preheating is otherwise 
not critical. A directive given on the 
basis of exverience bv another suvovlier 
recommends that 350 kg cakes should 
be preheated for about 2hr. General 
rules cannot be given. the preheating 
time derending ultimately on the size 
of the slabs and on the capacity of the 
furnaces. 


Hot Rolling 


Given a suitably preheated slab. i.e., 
a slab for which the furnace atmo- 
sphere. time of preheating and pre- 
heating temperature have been chosen 
correctly, there remains to consider the 
sequence of rolling passes to which it 
is to be subiected. 

There exist a number of recom- 
mendations regarding this problem. 


Because of the different structure of the 
different types of slabs, it is advisable 
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that an appreciable reduction should 
be given in the very first pass. The 
tendency to use too gentle a treatment 
in the first few passes is quite wrong. 
The maximum value of the first reduc- 
tion is determined not by the grain 
structure of the slab, but solely by the 
capacity of the rolling mill and its 
drive. In general, reductions of 17 to 
20 per cent in thickness have been 
recommended, while some authori- 
ties have even suggested reductions of 
20 to 50 per cent. 

In order to ensure that the first pass 
does, in fact, result in the application 
of a sufficiently high pressure, it is 
necessary to know the thickness of the 
cake in order to be able to set the roll 
gap to the required size. This may 
sound a platitudinous statement, but it 
must be remembered that horizontally- 
cast cakes do, in fact, vary in thickness. 
The thickness, likewise, varies in the 
case of the wedge cakes because of 
their shape. It sometimes happens that 
the exact thickness of horizontally-cast 
cakes is not measured before the first 
pass. Instead of actually measuring 
the thickness, the practice is often 
adopted of starting by opening the roll 
gap an adequate amount in order to 
avoid cracking, and then adjusting it 
to suit the cakes. Should a cake on the 
thin side pass through the rolls, it will, 
as a result, be given an inadequate 
reduction. In the case of wedge cakes, 
the rolls should be set to suit the 
minimum thickness of the cake. 

It will be clear that in order to 
simplify the choice of the reduction in 
the first pass, slabs of uniform and 
constant thickness are desirable. This 
is obtained in the V.C. and con- 
tinuously-cast slabs. 

How far reduction is to be, or can be, 
carried in the first hot rolling process, 
i.e., the thickness of the stock at the 
end of the process, will depend on the 
rolling programme as a whole. It is 
also necessary to ensure that no un- 
satisfactory texture can develop. 

After hot rolling it is advisable to mill 
both sides of the sheet. In this way 
the best possible surface finish is 
obtained where the sheet is afterwards 
cold rolled. 

In any case, a careful examination 
of the surface after hot rolling should 
never be omitted. 

So far as the intermediate annealing 
treatments are concerned, these should 
be considered in relation to the com- 
position of the copper as has already 
been pointed out. Tough pitch copper 
should be annealed in a neutral or 
slightly oxidizing atmosphere, oxygen- 
free copper in an oxygen-free or 
reducing atmosphere. In order to 
avoid the formation of coarse grains, it 
is recommended not to exceed about 
600°C. 

No special directives are necessary 
for pickling. It need only be observed 
that residual pickling solution is re- 
moved by thorough washing with water 
as otherwise there will be the risk of 
the metal developing pickling brittle- 
ness. 
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Walsall Function 


Last week saw the opening of their new 
factory in Wednesbury Road, Walsall, by 
Walsall Pressings Ltd. This building con- 
sists of office blocks, including two can- 
teens and three bays, used only for the 
pressings side of the business, but it is 
hoped that by the end of this year a 
fourth bay will have been completed. 

One of the interesting features concern- 
ing the construction of this new factory 
is that, apart from specialist contractors, 
only seven men were employed on the 
erection, together with an architect as 
consultant. Many of the fixtures and 
fittings have been produced by the com- 
pany’s own employees, such as partitions 
for the works and acoustic ceiling panels 
for the office section. 

Construction of the new works began 
some eighteen months ago on a two acre 
site and the plans were drawn up to the 
design end requirements of the managing 
director of the company, Mr. B. E. 
Bradnack, who is particularly proud of the 
mezzanine floor, which is constructed to 
take 3 cwt. per sq. ft. and was built by 
his own employees. The whole scheme 
will now enable them to step up produc- 
tion in order tg cope with the company’s 
rapidly increasing export trade. 


Change of Name 


With effect from October 1 last, 
Aluminium Union Limited has changed 
its name to Alcan (U.K.) Limited. For 
many years, Aluminium Union Ltd. has 
been the U.K. distributing company for 
the aluminium ingot and magnesium, 
bauxite and chemicals produced by its 
associated companies in Aluminium 
Limited of Canada. 

The ingot metal bears the trade name 
“Alcan”, and the Canadian producer has 
also come to be known by that name 
throughout the world. The new name will 
thus serve to give the United Kingdom 
company an immediate identification with 
the brand of metal supplied and with the 
Canadian producer. 


New Building 

A large new two-storey office block is 
in process of construction for British 
Furnaces Limited, of Chesterfield. This 
new building has been made necessary by 
the increasing demand for the products 
and services of this company. An extra 
8,000 sq. ft. of space is being made 
available to house the administration, 
production, design and development 
departments. 


Luncheon Club Meeting 


A new session of meetings of the 
Finishing Luncheon Club opens on 
Thursday of next week (October 15) at 
the usual venue of the Rembrandt Hotel, 
Thurloe Place, South Kensington, 
London. At this luncheon meeting the 
speaker will be Mr. H. A. Holden, who 
will recount some of his less formal 
impressions of the Sth International Con- 
ference on Metal Finishing, held in 
Detroit in June this year. 


International Sales Conference 


A four-day conference was held by 
George Kent Limited at Luton last week, 
and in attendance were members of the 


company’s sales organization from Canada, 
Australia, South Africa, Malaya, Thailand, 
Belgium, Germany, Austria, Spain, Eire, 
France, Czechoslovakia, Holland, Sweden, 
Norway, Italy and South America, in 
addition to U.K. area representatives. 


Indian Import Policy 


It has been announced in New Delhi 
that the Indian Government’s import 
policy for the six months from October 1 
to March 31, 1960, includes a slight 
liberalization on the imports of non- 
ferrous metals, including scrap. How- 
ever, this has been offset by further 
restrictions on the import of cables, 
because of increased production inside 
India. A spokesman for the Commerce 
Ministry said that Indian imports in the 
first six months of this year of all goods 
totalled 4,160 million rupees. The policy 
for the next six months is expected to 
maintain the same level of imports, he 
said. 


Bauxite for Germany 


News from Frankfurt is to the effect 
that Yugoslavia has contracted to supply 
West Germany with 470,000 metric tons 
of bauxite during 1960 at a price of 1,000 
million dinars (approximately £1} million 
at the official rate of exchange). The 
agreement has been signed between Jugo- 
metal, a Jugoslav foreign trade corpora- 
tion, and a group of West German buyers. 
The deal represents an increase of 
100,000 metric tons over the contract 
agreed for this year. The new contract 
provides for a possible 10 per cent 
increase in the volume of shipments for 
next year. 


Birmingham Lecture Courses 


Two lecture courses have _ been 
announced by the Department of Metal- 
lurgy, College of Advanced Technology, 
Birmingham. The first is a course of 
nine lectures on “Directionality in 
Metallic and Non-Metallic Materials”, to 
be given on Wednesday evenings, com- 
mencing on October 21 next at 6.30 p.m. 
The course tutor is Dr. T. LI. Richards, 
B.Sc., Ph.D., F.1I.M. 

The second is a course of nine lectures 
on “A Review of Recent Developments 
in Metallographic Techniques”, commen- 
cing on October 22 next at 6.30 p.m. The 
course tutor for this subject is Mr. O. P. 
Nicholson, B.Sc., A.M.C.T., A.I.M. 

Complete details of these courses, the 
fee for which is £2 5s. Od. each, may be 
obtained from the Registrar, College of 
Advanced Technology, Gosta Green, 
Birmingham, 4 


Lead for Building 

One of the interesting stands to be 
seen at the forthcoming Building Exhibi- 
tion in London will be that provided by 
the Lead Development Association, and 
on which will be demonstrated the 
various uses of lead in the building 
industry, the most important of which 
continues to be sheet and pipe. 

Particular attention is drawn to the 
services of the Lead Sheet and Pipe Sec- 
tion of the Association in the dissemina- 
tion of information on the use and 


specification of these materials. Lead- 
burning demonstrations are again a 
popular feature, and the Association’s 
16 mm. colour films—‘“Lead for Building” 
and “Lead—The Enduring Metal”, are 
being projected at frequent intervals. 

Displays refer to various building 
materials and components in the use or 
composition of which lead plays an essen- 
tial part. These include glass, paint, 
glazing bars, storage batteries, radiation 
shielding, etc. 


Electrodeposition 

At a three-day conference on electro- 
chemistry and electrodeposition which 
opened at Schwabisch Gmund, Germany, 
on Wednesday of last week, the first lec- 
ture was given by Dr. W. E. Hoare, Tin 
Research Institute, Greenford, whose 
subject was the development of electro- 
deposition processes in the manufacture 
of tinplate. 

This conference followed the opening, 
on September 29, of the new laboratories 
for the Forschungsinstitut fiir Edelmetalle 
und Metallchemie, at Schwabisch Gmund. 
The institute, founded in 1921, is an 
important centre for metallurgical re- 
search and is primarily concerned with 
the study of precious metal deposition 
and electrochemistry. Recent redevelop- 
ment has more than quadrupled its size. 
Among the modern equipment in its 
new laboratories will be an _ electron 
microscope. 


Lifting Magnets 

A new circular lifting magnet, “The 
Liftmaster”, has recently been introduced 
by Rapid Magnetic Limited. Of welded 
construction, and moisture proof, this 
magnet is stated to be of unusual depend- 
ability and a greater pick-up for nominal 
diameter. The peripheral face is com- 
pletely free from projections. 

For the moment its manufacture is to 
be restricted to three sizes: 52 in., 62 in. 
and 72 in. This company’s standard 
circular lifting magnets will continue to 
be manufactured in a wide range of sizes, 
i.e. 2in. to 76 in., all possessing a built- in 
experience of well over fifty years’ 
standing. 


Price Reduction 


It has just been announced by The 
English Electric Company Ltd. that the 
price of all their mild steel electrodes are 
reduced by 5 per cent. This reduction 
covers twelve types of electrode. These 
are the all-position Enrox, Vohees and 
Vertees, the iron powder types Speedees, 
Hermees and Pressurees I.P. 1, and six 
other types in the present range: Lowhees, 
Deepees, Herculees 35, Pressurees, 
Fillerees and the new electrode Weldees. 


Portable Contamination Monitor 


Facilities for det radioactive 
contamination are offered by E.M.I. 
Electronics Ltd. in their new compact all- 
transistor monitor known as the E.M.I. 
Portable Contamination Monitor Type I. 
This instrument employs the company’s 
dual phosphor technique and can be used 
for monitoring radioactive contamination 
on benches, clothing and similar objects. 
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All-transistor omen enables the instru- 
ment to be operated for long periods from 
a battery supply. 

The dual phosphor technique enables 
both alpha and beta contamination to be 
monitored simultaneously. te dis- 
tinctive tones are provided for alpha and 
beta either on headphones worn by the 
operator, or a built-in loudspeaker. The 
new monitor is said to provide high 
accuracy over a wide temperature range 
(0°C. to 45°C.), and by using a single 
switch it is possible to monitor the sum 
of alpha and beta contamination, beta 
contamination alone, or just alpha con- 
tamination. This information, in the form 
of counts per second, is displayed on a 
meter covering the range 0-5,000 

The overall dimensions of the unit are 
ll}in. by 8in. by 8}in., its weight 
approximately 1l1lb., and power con- 
sumption } watt. 


Zinc Mine to Re-open 

News from the U.S.A. is that the 
American Zinc, Lead and Smelting Com- 
pany will —— mining and milling 
facilities in ew Diggins, Wisconsin, 
closed in 1957 because of a low price for 
slab zinc, according to Mr. Howard I. 
Young, president. Zinc now is priced at 
12 cents a lb., as compared with ten cents 
a lb. when the Wisconsin mines were 
closed. The mines will be in full opera- 
tion in four to six weeks, Mr. Young said. 
Production of zinc and lead concentrates, 
starting with 1960, is expected to be at 
an annual rate of 12,000 to 15,000 tons, 
he added 


Aluminium Curtain Walling 

An exhibition now being held at the 
Building Centre, Store Street, London, 
W.C.1, displays the most comprehensive 
array of curtain walling systems yet staged 
anywhere in the wank It consists of 30 
uniform panels carrying full-sized sections 
of each of the 15 British walling systems 
represented and displaying section draw- 
ings, brief factual statements, and photo- 
graphs of existing installations in which 
the systems have been applied 

The existence of at least. 15 major 
curtain walling systems in this country is 
evidence by itself of the way in which this 
method of construction has caught on. 
The exhibit shows examples of aluminium 
left in its natural state, anodized in the 
normal silver finish, and anodized and 
dyed in one of a sange of attractive 
colours. Specifications exist in respect of 
weather resistance and colour fastness. 

The exhibition is to remain open until 
October 24. It is accompanied by an 
explanatory leaflet in which each system 
is fully described and illustrated. Recent 
films, depicting modern architectural 
trends in Europe and America, are also 
to be seen. 


Australian Tariff Board 

It is learned from the Board of Trade 
that the Australian Minister of Trade has 
referred to the Tariff Board for inquiry 
and report the question of whether assis- 
tance should be accorded the production 
of unwrought copper. 

United Kingdom trade associations or 
firms intending to submit evidence to the 
Tariff Board should so advise the Board of 
Trade, Commercial Relations and Exports 
Department, by October 23 next, quoting 
reference number C.R.E. 10166/59. 


Autumn Meeting 

It is anrounced that the Autumn 
Meeting of the Institute of Welding will 
be a joint one with the French Society of 








Welding Engineers. The meeting will be 
held in London from November 3 to 6 
next and will open with a reception at the 
Institute on the evening of Tuesday, 
November 3, following the Presidential 
Address A, Mr. E. Seymour-Semper, 
M.1.Mech 

The programme will also include the 
annual dinner of the institute at the Park 
Lane Hotel, London, on the evening of 

November 4. In addition to the technical 
sessions to be held, a number of visits to 
laboratories and works have been arranged 
for the French guests. 


Welding Courses 


During next month two more courses 
are to be held at the School of Welding 
Technology. The first course will be held 
from November 9 to 13 and the subject 
will be “Welded Design and Construction 
in Aluminium Alloys”. 

The second course will be held from 
November 23 to 27 and will deal with 
“Welding in Shipbuilding”. Full particu- 
lars of these and other courses may be 
obtained from the Institute of Welding, 
54 Princes Gate, Exhibition Road, 
London, S.W.7. 


U.K. Metal Stocks 


Stocks of refined tin in London Metal 
Exchange official warehouses at the end 
of last week fell by 256 tons, to 8,338 tons, 
comprising London 4,724, Liverpool 
3,454 and Hull 160 tons. 

Copper stocks fell by 175 tons to 13,063 
tons and were distributed as follows: 
London 3,097, Liverpool 6,591, Birming- 
ham 375, Manchester 3,000 tons. 


Copper Stockpile 


It has been reported that the United 
Kingdom copper stockpile is now almost 
cleared. There were 30,000 tons for dis- 
posal at the end of 1958, and since then 
threc calls for tenders have been made. 
A Poard of Trade spokesman is said to 
have told Comtel that very little is now 
left in the stockpile and this will be sold 
aS opportunity offers. At the same time, 
it was pointed out that some copper still 
remains to be delivered against tenders 
already accepted 


Flooding a Mine 

Recent news from La Paz is that the 
Bolivian Mining Corporation, which 
manages Bolivia’s nationalized mines, has 
announced that the Pulacayo lead-zinc- 
silver mine is to be flooded after 126 years 
of continuous exploitation. 

The mine’s reserves, once an important 
source of revenue, have now run out. 
The mine, which has been inactive since 
June last, employed 1,000. All equip- 
ment will be removed before the flooding 
takes place. Previous owners were the 
Hochschild Group and the French 
Huanchaca Company. 


European Free Trade 


The Stockholm Draft Plan for a 
European Free Trade Association of the 
United Kingdom, Austria, Denmark, 
Norway, Portugal, Sweden and Switzer- 
land, proposed that the base date for 
determining the tariff rates to be progres- 
sively reduced in accordance with the 
plan should be January 1, 1960. The plan 
also proposed that the tariff rates so deter- 
mined should be those actually applied on 
that date but recognized that, in certain 
circumstances, departures from this 
general rule should be allowed. 


Certain goods will, on January 1, 1960, 
be temporarily exempt from duty on im- 
portation into the United Kingdom. The 
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goods so exempt may be ascertained by 
reference to the Im Duties (Tem- 
porary Exemptions) (No. 9) Order, 1959, 
and to the earlier Orders listed in the 
Second Schedule to that Order. 

The Board of Trade invite all interested 
parties who wish to have further informa- 
tion about the reimposition on imports 
from the member countries of the 
European Free Trade Association after 
January 1, 1960, of duties temporarily 
suspended on that date to write to Tariff 
Division, Board of Trade, Horse Guards 
Avenue, London, S.W.1, by October 23, 
1959. Such requests ‘for information 
should, as far as possible, be related to 
specific goods as described in the Import 
Duties (Temporary Exemptions) Order 
referred to above. 


Nickel Bulletin 


Cereal rusts occur annually in most of 
the grain-growing areas of the world, and 
in some years the disease reaches epi- 
demic proportions, attacking, to a varying 
degree, millions of acres of crops. Re- 
search on the development of fungicides 
capable of preventing or eliminating the 
disease has been in progress for some 
time, and recent findings by workers in 
this field indicate that nickel compounds 
offer some promise of a solution to the 
problem. Abstracts of five papers report- 
ing these findings form an interesting 
feature of the August issue of The Nickel 
Bulletin. Other abstracts in the same 
section are concerned with extraction and 
refining of nickel, the properties and 
determination of the metal, and its use in 
aircraft batteries. 

The remainder of the seventy or so 
abstracts reflect, in their diversity, the 
wide range of industries and applications 
in which nickel plays a major part. In 
the electrodeposition section attention is 
drawn to papers on the _ corrosion- 
resistance of duplex nickel coatings and 
to a comprehensive investigation of the 
production and properties of coatings 
deposited by thermal decomposition of 
nickel carbonyl. Reference is made to a 
paper describing the use of nickel-iron 
films in digital computers and, in the sec- 
tion on cast iron, to inoculation of castings 
by vibration during solidification. The 
eleven papers abstracted in the section 
concerned with nickel-containing con- 
structional steels cover testing, fabrica- 
tion, properties, susceptibility to em- 
brittlement and applications in the 
automobile industry. 

The literature on _nickel-containing 
heat- and corrosion-resisting materials 
ranges in its subject matter from precipi- 
tation reactions during ageing and the 
influence of hot working on creep pro- 
perties, to fabrication, gas lubrication, 
and resistance to intergranular and pitting 
corrosion. 

Engineering Exhibition 

At the forthcoming Engineering Indus- 
tries Association Twelfth Engineering 
Display, which will be held in the Royal 
Horticultural Society Hall, at West- 
minster, on October 20 to 22, an interest- 
ing exhibit will be provided by Electrical 
Remote Control Company Lid. 

Among the range of products to be 
shown will be a number of fully-automatic 
multiple circuit multiple interval timers 
for operation from A.C. and D.C. 
supplies; a range of hand reset and semi- 
automatic single interval and multiple 
interval multiple circuit timers for opera- 
tion from A.C. and D.C. supplies; a range 
of multiple contact and mercury relays 
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for operation on A.C. and D.C. supplies, 
and also a range of low voltage soldering 
irons. 


A 1960 Event 


Advance notice is given of the Conver- 
sazione which is being arranged by the 
Corrosion Group of the Society of 
Chemical Industry at the Battersea 
College of Technology during the evening 
of Thursday, January 21, 1960. Exhibits 
are invited for the usual exhibition which 
accompanies the Conversazione and which 
will illustrate the progress of research 
and development in any aspect of metallic 
corrosion and its prevention. 


Industrial Safety 


Brighton is the venue this year of the 
annual conference of the Institution of 
Industrial Safety Officers, which is being 
held at the Grand Hotel on Friday, 
November 6, and continues until lunch- 
time on the following Sunday, Novem- 
ber 8. 

The conference will open with a dinner 
at 7 p.m., at which the speakers will be 
Mr. R. A. Banks, director of Imperial 
Chemical Industries Limited, Brigadier 
R. F. E. Stoney, and the retiring Presi- 
dent of the institution, Mr. R. 4 
Tugman. 

The working sessions of the conference 
will be based on the theme “Education 
and Training Techaiques for Safety”, and 
during the opening session the framework 
of a safety course for supervisors will be 
discussed by representatives from dif- 
ferent types of industry. Full details of 
the conference may be obtained from the 
offices of the Institution at Terminal 
House, 52 Grosvenor Gardens, London, 
S.W.1. 


Theft of Metal 


It has been reported to the National 
Association of Non-Ferrous Scrap Metal 
Merchants that the following was stolen 
between late Sunday night last and early 
the following morning, from the Harlow 
works of Entores Ltd:—80 sealed steel 
bottles of mercury, marked 11771/ 
Chiasso, or numbered 1403 to 1502. 
Anyone able to give any assistance as 
regards this, theft is asked to communicate 
with Entores Ltd., at City Wall House, 
14-24 Finsbury Street, London, E.C.2 
(Telephone Monarch 6050). 


Electric Winders for Australia 


One of Australia’s largest producers of 
lead, silver and zinc ores, North Broken 
Hill Mine, New South Wales, is in the 
process of commissioning a new shaft 
equipped with winders supplied by 
Associated Electrical Industries Limited. 
When the shaft is finished, the winders 
will be raising men and minerals from a 
depth of nearly a mile. 

All the electrical equipment for these 
winders was supplied by the Manchester 
factory of A.E.I. heavy plant division. 


Swedish-Dutch Metal Trading 


It has been reported from Rotterdam 
that Swedish and Dutch metal industries 
have announced intentions for closer 
co-operation. “Both countries have been 
worried by recent European develop- 
ments such as the Common Market and 
the Outer Seven group”, the statement 
issued by the Swedish Mekanfoorbund 
and the Dutch Vereeniging Nederlandse 
Metaal Industrien said. Both groups said 
there should be “one large free European 


market”. Details of the planned co-opera- 
tion were not disclosed. 

Sweden is a member of the Outer 
Seven Free Trade Area, while the 
Netherlands belongs to the Common 
Market Group. Present plans did not 
exclude metal industries in other 
countries, the statement said, and it was 
hoped to attract more industries from 
smaller nations. 


Change of Address 


A member of the Amber Group of 
companies, Chas. H. Windschuegl Ltd., 
have left their Leadenhall Street offices 
in London and are now established in 
offices at the group headquarters, lla 
Albemarle Street, London, W.1, where 
they will be able to make use of all 
facilities available to members of the 
group. 


A Social Occasion 


Grosvenor House, Park Lane, London, 
is to be the venue of the eighth annual 
dinner, dance and cabaret of the British 
Bronze and Brass Ingot Manufacturers’ 
Association. This function will be held 
on Saturday, November 7 next, and 
tickets, price £3 10s. Od., may be obtained 
from the secretaries to the Association— 
Heathcote and Coleman, 69 Harborne 
Road, Edgbaston, Birmingham, 15. 


Forthcoming Meetings 


October 13—Institute of Metals. South 
Wales Local Section. University 
College, Singleton Park, Swansea. 
“Metallurgical Applications of the 
Electron Microscope.” J. Nutting. 
6.30 p.m. 


October 14 — Manchester Metallurgical 
Society. The Central Library, Man- 
chester. Presidential Address. E. F. 
Emley. 


October 14—Institute of Metal Finishing. 
Organic Finishing Group. London 
Branch. British Institute of Manage- 
ment, 80 Fetter Lane, London, E.C.4. 
“Some Notes on American Organic 
Finishing Practice.” W. Stein and 
A. A. B. Harvey. 6.30 p.m. 


October 14 — Society of Chemical 
Industry. Corrosion Group. 14 Belgrave 
Square, London, S.W.1l. “Fretting 
Corrosion.” K. H. R. Wright. 6 p.m. 


October 15—East Midlands Metallurgical 
Society. School of Art, Green Lane, 
Derby. Presidential Address. H. E. 
Gresham. 7.30 p.m. 


October 15 — Institution of Plant 
Engineers. Glasgow Branch. Scottish 
Building Centre, 425-427 Sauchiehall 
Street, Glasgow. “The Engineer’s 
Approach to Non-Destructive Testing 
of Metals.” H. Potter. 7.15 p.m. 


October 15—Institution of Mining and 
Metallurgy. Rooms of the Geological 
Society, Burlington House, Piccadilly, 
W.1. General Meeting. 4.30 p.m. 


October 15 — Birmingham Metallurgical 
Society and Birmingham Local Section 
of the Institute of Metals College of 
Technology, Gosta Green, Birming- 
ham, 4. “Some Recent Developments 
in Coating and Processing of Steel Strip 
and Sheet.” W.N. Jenkins. 6.30 p.m. 


October 14—The Society for 
Chemistry. Midlands Section. 





Tech- 
nical College, The Butts, Coventry. 
“The Analytical Chemistry of Tantalum 


and Niobium”. A. R. Powell. 7 p.m. 
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Men and Metals 


After 42 years with the Birmid group 
of companies, Mr. William N. Sherlock 
retired last week as director and sec- 
retary of Birmid Industries. Mr. 
Sherlock joined the Midland Motor 
Cylinder Company as secretary in 1917, 
and became secretary to the associate 
company, Birmingham Aluminium 
Casting (1903) Company in 1924. On 
the formation of Birmid Industries in 
1936 he became secretary to that 
company, and by that time was sec- 
retary of six of the component com- 
panies. He was appointed to the 
boards of several companies in the 
group, and in 1943 became a director 
of Birmid Industries. 

It has been announced by British 
Furnaces Limited that Mr. F. Bonsall 
has been appointed deputy managing 
director. He has been director and 
general manager of the company for 
the past four years. 

At the annual general meeting of the 
British Standards Institution, held in 
London last week, Mr. R. E. Huffam 
was re-elected for a second term of 
office as President of the Institution. 
He also holds office as chairman of the 
General Council of the Institution. 
The three deputy-presidents of the 
Institution were also re-elected as 
follows: — Sir Roger Duncalfe, Sir 
Herbert Manzoni and Mr. John Ryan. 

With 52 years’ service to his credit, 
Mr. Charles Fox, partner in Daniel C. 
Griffith and Company, assayers to the 
Bank of England, has retired from the 
firm. Mr. Alastair R. Griffith, a great- 
grandson of the founder, has joined 
the directorate. The business will be 
carried on as before with the same 
technical staff. 

It is learned from A. Strauss and 
Company Limited that Mr. Walter 
Meier has been elected to the board of 
directors of the company. Mr. Meier 
has served the company for many years 
as manager. 

News from the George Cohen 600 
Group is that Mr. E. P. Purcell, B.A.I1., 
A.M.I.C.E., has been appointed to the 
board of directors of George Cohen 
(Dublin) Limited. 

To succeed Mr. A. Calley, who has 
taken up a senior appointment with the 
Siemens Edison Swan Group, the 
London Electric Wire Company and 
Smiths Limited have appointed Mr. 
C. G. Hill to the position of London 
branch manager. Mr. Hill has been 
with the company for some 34 years, 
22 of which were spent at their Leyton 
works. 


Works director at Cowley, and chair- 
man of the Motor Car Body Divisional 
Board, Mr. Robert N. Davies has been 
appointed a local director of the 
Pressed Steel Company. Mr. Davies 
joined the organization in 1926, became 
a superintendent in the early 1930s, 
was appointed to works management 
in 1952, and to the chairmanship of the 
Motor Body Divisional Board in 1957. 
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values on the Metal Exchange, 

copper being particularly firm on 
the strike news. Aluminium, too, 
seemed to share in this bullish atmos- 
phere, for there is talk of the official 
price being raised in the near future. 
The supply position in this metal does 
not seem to be quite as comfortable as 
it was, and there’ is uncertainty about 
imports from Russia from this month 
onwards. Both Wall Street and the 
London Stock Exchange provided a 
somewhat uncertain background, 
although sentiment improved at both 
centres towards the end of the week. 
Pending the outcome of the Election, 
the result of which should be known 
by the time this report is published, 
there is an element of uncertainty in 
the situation, which makes for caution 
in the conduct of business. By common 
consent, copper occupied the centre of 
the stage last week. Stocks in Metal 
Exchange Official Warehouses were 
reported up by 425 tons to 13,238 tons, 
a development which helped to main- 
tain the contango, standing at 10s. 
when business came to an end on the 
previous Friday. On Tuesday, there 


I AST week saw an upward trend in 


was talk of trouble in the Congo, but 
since there was no suggestion that the 
copper mines were in any way in- 
volved, the market here ‘was hardly 


affected. What proved to be of much 
greater moment were the developments 
at El Teniente, the Braden Company’s 
mine in Chile. Wage negotiations with 
the mine workers’ had been going on 
for some time and a peace move 
appeared to be under way, but the 
company’s proposition was, apparently, 
unacceptable to the “white collar” 
section of the employees. 

It remained for the second half of 
the week to produce the most dramatic 
developments. For weeks past, Octo- 
ber 1 had been anxiously awaited as the 
deadline for a possible walk-out by the 
Longshoremen’s Union. In mid-week 
it seemed as though the worst might 
be avoided through the medium of a 
breathing space of a fortnight’s dura- 
tion, but in the event, men at one of 
the Gulf ports struck, and within a 
matter of hours shipping was paralysed 
all along the eastern seaboard of the 
United States. This was bad enough, 
but on Friday morning came the news 
that a strike had begun at El Teniente. 
In line with expectations, the midday 
market was strong, cash advancing by 
£5 Ss. Od. to £235, while three months 
put on £4, to close at £234 5s. 0d. This 
emphasis on the prompt position was 
natural enough in the circumstances, 
and a backwardation of 15s. did not 
seem excessive. In the afternoon, 
however, under selling pressure from an 
influential quarter, the quotation gave 
way, to close at £234 10s. Od. cash, 
and £233 10s. Od. three months. The 
Kerb was weak and business was done 
at about £1 lower. For the week, the 


turnover in the ring totalled about 
10,200 tons, while probably another 
1,000 tons changed hands in Kerb 
trading. On the week, cash gained 
£5 5s. Od., but three months only 
£3 15s. Od. 

The outlook is now extremely un- 
certain, but higher prices seem likely 
to be seen, for the Braden strike has 
come at 2 time when supplies of copper 
outside the United States have been 
denuded by several thousands of tons 
as a result of shipment to the States. 
Moreover, the outlook for a settlement 
of the American steel strike seems 
pretty black, and as we write there is 
no indication of any peace move in the 
copper strike, which must by now have 
accounted for a loss of more than 
100 000 tons of metal. As to the other 
metals, tin closed £1 up for cash at 
£794 10s. Od., and £2 better in the 
three months position at £795. In 
lead, some 5,500 tons changed hands, 
the close at £70 5s. Od. for October 
and £71 5s. Od. for January showing 
little alteration on a week earlier. In 
zinc, a turnover of 5,275 tons brought 
a rise of 25s. in October to £87 5s. Od., 
and of 12s. in January to 
£85 12s. 6d. 

Birmingham 

The revival which has taken place in 
the industrial Midlands is confirmed 
by the latest figures of unemployment 
which show that during the month just 
ended unemployment dropped by 
nearly 6,000, the biggest decrease in all 
the regions. In Birmingham alone, the 
total is fewer by 4,000 than a year ago 
and vacancies have increased by 3,000 
to nearly 10,000. The oxygen strike 
has caused widespread stoppages in 
the motor trade and in the scrap metal 
industry. The Election nas also been 
an adverse factor of the past week, but 
it is hoped that things will swiftly 
return to normal. Manufacturers 
generally have plenty of work on their 
books for the rest of the year. 

Good progress is being made in the 
iron and steel trade. Improvement has 
been notable in all except the heavy 
steel department, but this is now show- 
ing definite signs of revival. Demand 
for steel sheets is maintained at a high 
level and there is a big market for iron 
castings for the engineering industries. 
More shifts are being worked in the 
re-rolling mills to meet the demand for 
small bars and sections. Bigger 
tonnages of semi-finished steel are 
being consumed. The demand for 
heavy plates is steady. 


New York 


On the Commodity Exchange, during 
the week-end, copper futures made 
fairly good advances during early 
dealings, but lost the gain later. Physical 
copper was described as moderately 
active. Dealers covering their require- 
ments, it was reported by usually 


reliable sources, were willing to pay as 
much as 35-50 cents for copper in ware- 
houses. The dock strike, trade ob- 
servers point out, as far as copper is 
concerned, could become severe more 
quickly than for lead, zinc or tin due 
to labour difficulties within the indus- 
try, which have closed about 75 per 
cent of the U.S. copper-producing 
capacity since early August. 

Lead and zinc were quiet. Tin prices 
were higher, but activity left much to 
be desired. Reliable trade sources say 
that existing large stocks of tin in the 
U.S. indicate that the dock strike would 
have to be of a long duration before it 
would affect supplies seriously. To- 
wards the close, scrap copper went up 
by half a cent a lb. to 24-75 cents. 
Business at this level was small. 

The Office of Civil and Defense 
Mobilisation has turned down an 
industry petition seeking higher tariffs 
and the placing of quotas on United 
States imports of cobalt. An announce- 
ment by Mr. Leo A. Hoegh, director 
of O.C.D.M., said that an investigation 
determined that cobalt imports were 
not threatening to impair the national 
security. The plea for relief against 
imports was requested by the Home 
Sound Company, of New York City, 
and its subsidiary, the Calera Mini 
Company. The principal supplier of 
cobalt to the U.S. market is the Belgian 
Congo. In 1958, U.S. imports of 
cobalt metal totalled 14,500,000 Ib., of 
which 9,000,000lb. came from the 
Belgian Congo, 2,000,000 from Belgium 
and 1,000,000 lb. from Canada. 


Australia 

It is reported from Brisbane that 
Mount Lyell Mining and Railway has 
announced it will increase copper out- 
put this year. The chairman, Mr. W. 
E. Bassett, says in his annual review 
that the target for the current year is 
11,000 tons of copper concentrate—the 
highest for many years. The mill will 
treat about the same tonnage of ore as 
in 1958-59, but grade will be slightly 
higher, he says. Ore reserves are now 
estimated at 38,233,000 tons, averaging 
0-71 per cent copper, 0-067 oz. silver 
and 0-0080z. gold a ton. Drilling 
within the company’s mining leases 
during the past year gave “somewhat 
disappointing” results, but further 
downward extensions of the West 
Lyell ore bodies were proved. Drilling 
has already proved ore 1,500 feet below 
the final bottom of the open cut as at 
present planned. 

The ore production rate of Mount 
Isa Mines, Limited, of Queensland, 
has increased 35 per cent in the last 
year, Mr. G. Fisher, chairman of 
Mount Isa Mines, Limited, has an- 
nounced. He said the company spent 
more than £A20 million in the last 
three years on its expansion programme 
which was on schedule and would con- 
tinue unchanged. 
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Non-Ferrous Metal Prices 
London Metal Exchange 


Thursday 1 October to Wednesday 7 October 1959 
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Fire Refined 99-50°, ) 2 99 a buyers’ account. 


0 
15 
2 
2 
2 
6 
2 
0 


Foreign Quotations 


Latest available quotations for non-ferrous metals with approximate sterling equivalents based on current exchange rates 





Belgium Canada France Italy Switzerland United States 
fr/kg —~{/ton c/lb £/ton fr/kg=~{£/ton lire/kg =<>{£/ton frkkg=<~{/ton c/lb={/ton 





Aluminium 22.50 185 176 224 168 0 375 221 5/|2.50 212 10 26.80 214 10 
Antimony 99.0 230 171 10 445 262 10 29.00 232 0 
Cadmium 1.300 975 0 120.00 960 0 


Wire bars 99.9 455 268 10 | 
Electrolytic 31.50 231 17 6 290.00 238 126 315 236 5 6 | 2.65 225 5 30.00 


Lead 10.75 88 12 6 10] 75 15 161 94 17 6 | 87 73 17 6 13.00 


Magnesium 
Nickel 70.00 5785 900 675 0 1,200 708 0 | 7,50 637 10 74.00 
Tin 111.00 817 2 6 1,124 843 0 1,500 885 0 | 9.70 824 12 6103.25 
Zinc 
Prime western | 
High grade99.95| 
High grade99.99) 
Thermic — 
Electrolytic | 


| 


1.05 8926 13.50 
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Non-Ferrous Metal Prices (ntinca) 





2 


Aluminium lo 


DO ODO to oe 
PYARYNDODDHOOY 
Sha ahahaaS eS 
SSSSSESSES 
Peer ttre rr 


210 


Aluminium Alloys (Secondary) 
B.S. 1490 L.M.1 .. ton 152 
BS. G0 LM2 .... wo 16 
B.S. 1490 L.M.4 .... ,, 178 
B.S. 1490 L.M.6 .... 188 


*Aluminium Bronze 


BSS 1400 AB.1...... 
BSS 1400 AB.2...... 5, 


ton 240 
250 


Prices vary according to dimensions and quantities. 


Aluminium 
Sheet 10 
Sheet 18 
Sheet 24 
Strip 10 
Strip 18 
Strip 24 
Circles 22 
Circles 18 
Circles 12 
Plate as rolled 
Sections 
Wire 10 S.W.G. 
Tubes 1 in. 

S.W.G. 


PAPAPARRNY 
444444444 
anaaaAaAAD 


Aluminium Alloys 
BS1470. HS10W. 
Sheet 
Sheet 
Sheet 
Strip 
Strip 
Strip 
BS1477. i 
Plate as rolled .... 
BS1470. HCI5WP. 
Sheet 
Sheet 
Sheet 
Strip 
Strip 
Strip 
BS1477. HPCI5WP. 
Plate heat treated. 
BS1475. HG10W. 
Wire 10 S.W.G. 
BS1471. HT10WP. 
Tubes 1 in. o.d. 16 
S.W.G. 


BS1476. HEI1OWP. 
Sections 


pasaan 


DPADAD 
4444<<; 
Sanaaaa 


Brass 
Tubes 
Brazed Tubes 
Drawn Strip Sections 


Extruded Bar 
Extruded Bar 
Metal Basis) 


coeococcocooocccce: 


0 
0 


— NY WD WH WH WH DO DY DY W bd bo 


Yo BD Pr POUEPWO NM WWWWWW 


a 


ccococooscooccocl([!: 


— 


_ 
=D OOKN OOOO 


— 


0 
0 


t= = bp Cop RO NO op Dope 


ta 


Ingot Metals 


All prices quoted are those available at 2 p.m. 7/10/59 
Phosphor Copper 


*Brass ries 
BSS 1400-B3 65/35 .. ton 154 0 


BSS 1400-B6 85/15 .. 


*Gunmetal 
RAL. S/O% ton... 
(85/5/5/5) LG2 
(86/7/5/2) LG3 
(88/10/2/1) 
(88/10/2/4) 


*Manganese Bronze 
BSS 1400 HTB1 ... 
BSS 1400 HTB2 
BSS 1400 HTB3 .... 


Nickel Silver 
Casting Quality 12% 
16° 


>” >” Oo 


18% 


193 
203 
242 
253 


187 
203 
217 


230 
237 
255 


”> >” 


*Phosphor Bronze 
B.S. 1400 P.B.1. (A.I.D. 
released) 290 0 
BS. 1400 LPR..... « 23 9 


* Average prices for the last week-end. 


Brass 
Condenser Plate (Yel- 
low Metal) 
Condenser Plate (Na- 
val Brass) 


194 
205 


Beryllium Copper 


Plain Plates 
Locomotive Rods .... 


Cupro Nickel 
Tubes 70/30 


202 0 


d. 
0 


0 


Meial Industry, 9 October 1959 


Silicon Bronze 
BSS 1400-SB1 


Solder, soft, BSS 219 


Grade C Tinmans.... 
Grade D Plumbers 
Grade M 


Solder, Brazing, BSS 1845 


Type 8 (Granulated) Ib. 
Type 9 > 


Zinc Alloys 


B.S.S.1004 Alloy A .. 
B.S.S.1004 Alloy B .. 
Sodium-Zinc 


Semi-Fabricated Products 


The following are the basis prices for certain specific products. 


Lead 
Pipes (London) .... ton 
Sheet (London) .... ,, 
Tellurium Lead 


Nickel Silver 
Sheet and Strip 7%, .. 
Wire 10% £ 


Phosphor Bronze 


lll 5 0 
109 0 O 
£6 extra 


Titanium (1,000 Ib. lots) 
Billet 43” to 18” dia... 
Rod }’ to 4” dia. 

Wire -036*--232” dia. 
Strip -003’ to :048” .. 
Sheet 8’ x 2’. 20 gauge 
Tube, representative 

average gauge 
Extrusions 


Zinc 


54/- 55/- 
95/- 62/- 
167/- 110/- 
200/- 75/- 
85/- 


300/- 
105/- 


122 0 0 
nom. 


Domestic and Foreign 





Merchants’ average buying prices delivered, per ton, 6/10/59. 


Aluminium 
New Cuttings 
Old Rolled 
Segregated Turnings 


Brass 
Cuttings 
Rod Ends 
Heavy Yellow 


Copper 
Wire 
Firebox, cut up 


£ 
149 
131 
104 


162 
151 
125 
119 
154 
118 
143 


213 
205 
200 
193 


Gunmetal 
Gear Wheels 
Admiralty 


Lead 


Nickel 
Cuttings 
Anodes 


Remelted 
Cuttings 
Old Zinc 
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Financial News 





New Company 

On September 30 last, British Insulated 
Callender’s Cables Limited signed an 
agreement with the Burndy Corporation 
of Norwalk, Connecticut, U.S.A., to form 
a new company in the United Kingdom 
to be known as Bicc-Burndy Limited, 
with an authorized capital of £250,000. 
The object of the company is to manufac- 
ture and market the existing range of 
Burndy products in this country and other 
parts of the Commonwealth. The new 
company will be in a position to supply all 
types of electrical connectors for Elec- 
tricity Board transmission, distribution 
and power station work, for manufacturers 
of switchgear and appliances, and they 
will also provide connectors which have a 
wide application in the aircraft and ship- 
building industries. 


Redro Group 


It has been reported that Manganese 
Bronze and Brass Company has acquired 
all the issued share capiial of Redro, other 
than its Redeemable Preference shares. 
Redro and its subsidiaries, Deans and Son 
(Yorkshire) and Beverley Fibre Glass, 
own an entirely self-contained light 
engineering concern. 


E. Chalmers and Co. 
Final dividend 10 per cent, making 
15 per cent for year to August 31, 1959 
$ per cent). Consolidated profit 
(£34,081), before tax £24,000 
4 Ordinary dividend takes 
(£16,042), Forward £70,925 
(£66,139). 


A New Company 

Formed with a capital of £100 in £1 
shares, the Kaiser Aluminium Company 
Ltd. will carry on the interests in this 
country of the United States Kaiser 
Aluminium concern. So far, the U.S. 
company has limited its interests in Great 
Britain to supplying aluminium ingots. 
No indication has so far been given that 
this new venture portends a widening of 
these interests. 


Amalgamated Tin Mines 


Accounts of the Amalgamated Tin 
Mines of Nigeria for the year ended 
March 31 last show profit £182,774 


(£223,353). Add provision against invest- 
ment in subsidiary no longer required 
£24,188 (nil). Dividends (gross) from 
subsidiaries nil (£240,653), making 
£206,962 (£464,006). To tax—less ad- 
justment for previous years of £9,000 
(nil)—£56,500 (£217,500), contingencies 
reserve nil (£80,000), balance £150,462 
(£166,506). Dividend £162,825 (£156,975), 
forward £285,538 (£297,901). Final 
dividend of 8 per cent, making 14 per 
cent for the year. 


U.S. Copper Supplies 

At the time of writing, American Metal 
Climax Incorporated reports that it no 
longer has any copper available for 
immediate or prompt delivery at 33 cents 
a lb. The big custom smelter, the only 
major custom plant still operating, is 
quoting 33 cents a lb. for December- 
January shipment orders. Foreign copper 
which it has available is being quoted at 
33 cents a lb. plus the U.S. import tax of 
1.7 cents a lb., or a total cost to consumers 
of 34-70 cents delivered. The company 
reports that the dock strike on the East 
and Gulf coasts has cut off major sources 
of foreign copper-bearing raw materials 
from Africa and South America treated at 
its Carteret, New Jersey, refinery, while 
strikes at U.S. mines and smelters since 
early August have reduced supplies from 
this source. 


LIGHT METALS STATISTICS IN JAPAN 
(May, 1959) 





Ship- 
ment 


Pro- 


Classification duction Stock Export 





Alumina 26,628 28,119 10,188 11,8464 





Aluminium 
Primary 
Secondary 

Rolled Products 
Electric Wire 
Sheet Products 
Castings 
Die-Castings 
Forgings 
Powder 


8,512 


i 


Lol’. ie | 


— 
wWuco 





Primary 
Aluminium 
une 
ponge 
Titanium 208 174 
Magnesium 131 148 
Secondary 294 280 


8,227 8,711 








The figures in brackets give the English equivalents in £1 per ton:— 


West Germany (D-marks per 100 kilos): 
Used copper wire (£205.17.6) 235 
Heavy copper (£201.10.0) 230 
Light copper (£170.17.6) 195 
Heavy brass (£118.5.0) 135 
Light brass (£91.17.6) 105 
Soft lead scrap (£56.0.0) 64 
Zinc scrap (£38.12.6) 44 
Used aluminium un- 

sorted (£105.2.6) 120 
France (francs per kilo): 
Electrolytic 
scrap 
Heavy copper 
No. 1 copper wire .. 
Brass rod ends 
Zinc castings 
Lead 
Aluminium 


(£191.2.6) 255 
(£191.2.6) 255 
(£176.2.6) 235 
(£127.12.6) 170 


Italy (lire per kilo): 

Aluminium soft sheet 
clippings (new) (£200.15.0) 340 
‘Aluminium copper alloy (£135.17.6) 240 
Lead, soft, first'quality  (£79.0.0) 134 
Lead, battery plates (£44.5.0) 75 
Copper, first grade (£221.5.0) 375 
Copper, second grade (£209.10.0) 355 

Bronze, first quality 
i (£203.2.6) 345 


machin 
(£174.10.0) 295 
(£147.12.6) 250 
(£237.17.6) 225 
(£135.17.6) 230 


(£65.0.0) 110 
(£50.2.6) 85 


New zinc sheet clip- 
pings 
Old zinc 
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New Companies 





The particulars of companies recently 
registered are quoted from the daily 
register compiled by Jordan and Sons 
Limited, Company Registration Agents, 
Chancery Lane, W.C.2. 


Lark Bros. (Polishers) Limited (636079), 
77 Portland Place, W.1. Registered 
August 31, 1959. To carry on the busi- 
ness of general engineers, metal polishers, 
etc. Nominai capital, £100 in £1 shares. 
Directors: Sidney E. Lark, Leonard G. 
Lark and Sidney J. W. Holt. 


Gillsan Company Limited (636796), 
The Stables, Chapel Street, Netherton, 
Worcs. Registered September 10, 1959. 
To carry on business of manufacturers of 
metals springs, machinists, etc. Nominal 
capital, £4,000 in £1 shares. Directors, 
Albert Hems and Mrs. Gladys M. Hems. 


Bells (Metals) Limited (636875), 3/9 
Mount Vernon Road, Liverpool. Regis- 
tered September 11, 1959. Nominal 
capital, £100 in £1 shares. Directors, 
William G. Bell and Mrs. B. Bell. 


Metapro Limited (636942), Orchard 
Works, Ifield Road, [Ifield, Sussex. 
Registered September il, 1959. To carry 
on business of metal machinists, iron, 
steel and metal manufacturers and dealers, 
etc. Nominal capital, £500 in £1 shares. 
Directors, Chas. W. Douglas, Ronald D. 
J. Harris, Bernard I. F. Howard and 
Dennis C. B. Howard. 


Prefab Metals Limited (637149), 11 
Newstet Road, Kirkby Industrial Estate, 
Kirkby, nr. Liverpool. Registered Sept- 
ember, 15, 1959. To take over business 
of sheet metal workers, panel beaters and 
light engineers carried on as “Prefab 
Metals” at Kirkby Industrial Estate, 
Kirkby, nr. Liverpool, etc. Nominal 
capital, £2,000 in £1 shares. Directors, 
John J. Ryan and Arnold Taylor. 


Consolidated Beryllium Ltd. (637584), 
9 Basinghall Street, E.C.2. Registered 
September 21, 1959. To produce, manu- 
facture, fabricate, deal in and turn to 
account, beryllium in all its forms, etc. 
Nominal capital, £350,000 in £1 shares. 
Directors not named. 


Kaiser Aluminium Company Limited 
(637249), Essex House, Essex Street, 
Strand, W.C.2. Registered September 16, 
1959. Nominal capital, £100 in £1 shares. 
Directors to be appointed by subscribers. 


Holborn Metal Works Ltd. (637336), 
202-204 Bishopsgate, E.C.2. Registered 
September 17, 1959. Nominal capital, 
£100 in £1 shares. Directors: Joseph 
Begon, Rosa Begon and Gordon E. 
Linzey-Hamilton. 


Wakefield and Chamberlain Limited 
(637371), 151 Tredegar Road, Bow, E.3. 
Registered September 17, 1959. To take 
over business of iron, steel and machinery 
and metal merchants carried on as 
“Wakefield and Chamberlain” at Bow, 
E.3. Nominal capital, £1,000 in £1 
shares. Directors: Albert A. Wakefield 
and Wm. J. Chamberlain. 


Cambrian Plating Company Limited 
(637432), 23 Dudley Street, Wednesbury. 
Registered September 18, 1959. To take 
over business of electroplaters carried on 
at 12 Somerset Place, Swansea, by George 
James and Son Ltd., etc. Nominal capital, 
£1,000 in £1 shares. Directors: Hendrik 
J. Touw and Jacob C. Wolse. 
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THE STOCK EXCHANGE 


Turnover Well Maintained But Steels Uncertain In Tone 





DIV. FOR 
ISSUED AMOUNT MIDDLE PRICE LAST DIV. FOR 
CAPITAL OF SHARE NAME OF COMPANY 5 OCTOBER FIN. PREV. 


. + RISE — FALL YEAR YEAR 





Per cent Per cent 
9 
4 
15 
15 
174 


é 

4,435,792 Amalgamated Metal Corporation 27/- 

400,000 2/- Anti-Actrition Metal - 1/3 

41,303,829 Stk. (£1) Associated Electrical Industries 61/3xd 1/14 
1,613,280 1 Birfield 
3,196,667 1 Birmid Industries 
5,630,344 Stk. (£1) Birmingham Small Arms 

203,150 Stk. (£1) Ditto Cum. A. Pref. 5% 

Stk. (£1) Ditto Cum. B. Pref. 6% 

1 Bolton (Thos.) & Sons 

1 Ditto Pref. 5% one P 

1 Booth (James) & Co. Cum. Pref. 7% 
Stk. (£1) British Aluminium Co. Pref. 6% 

17,247,070 Stk. (£1) British Insulated Callender'’s Cables 
17,047,166 Stk. (£1) British Oxygen Co. Ltd., Ord. +2/- 
1,200,000 Stk. (5/-) Canning (W.) & Co , 14/44 44d. 25 

60,484 1/- Carr (Chas.) : 2/- —3d 

555,000 1 Cliffagd (Chas.) Led ont = 26/3 

45,000 1 Ditto Cum. Pref. 6% s 17/- 

250,000 2/- Coley Metals 3/- 

10,185,696 1 Cons. Zinc Corp.t , ; 64/- + 3d 
1,509,528 1 Davy & United . ; 95/- +11/- 
6,840,000 5/- Delta Metal ; 17/3xd 14d 
5 296,550 Stk. (£1) Enfield Rolling Mills Led. 54/9 +-1/3 

750,000 1 Evered & Co. ... ete 35/44xd 
18,000,000 Stk. (£1) General Electric Co. ma! 40/- +1/3 
1,500,000 Stk. (10/-) General Refractories Ltd. . Bs 40/- +-9d. 

401,240 1 Gibbons (Dudley) Ltd. uke - 64/44 

750,000 5/- Glacier Metal Co. Led. ane pa 8/- 114 
1,750,000 5/ Glynwed Tubes ‘ j 21/9 20 © 
5,421,049 10/- Goodlass Wal! & Lead Industries 41/- +-9d. 13 

342,195 1 Greenwood & Batley ... | 105/- 30 

396,000 S/- Harrison (B'ham) Ord. ies ; 19/9 —t}d. "175 15 

150,000 1 Ditto Cum. Pref. 7% we ‘ 19/6 7 7 
1,075,167 5/- Heenan Group : , : 11/9 +1/9 10 10t 

236,958,260 Stk. (£1) Imperial Chemical Industries oie 46/6xd 42/105 12DZ 10 

34,736,773 Stk. (£1) Ditto Cum. Pref. 5% . ies 16/9 + 3d. 5 5 
14,584,025 o International Nickel . aa oo.) eee +? $2.60 $3.75 

300,000 1 Johnson, Matthey & Co. Cum. Pref.5% 16/3 5 
6,000,000 1 Ditto Ord. iets a 40/- 10 

600,000 10/-— Keith, Blackman ~ an 31/3 15 

320,000 4/- London Aluminium ... ole ee 6/6 +The. 10 

765,012 1 McKechnie Brothers Ord. ... wa 46/- +1/6 15 
1,530,024 1 Ditto A Ord. ; “* 43/- 15 
1,108,268 5/- Manganese Bronze & Brass ... , 15/6 +- 6d. , 20 

50,628 6/- Ditto (74% N.C. Pref.) : sd 6/- 74 

13,098,855 Stk. (€1) Metal Box 63/9 +3/6 11 

415,760 Stk. (2/-) Metal Traders = 10/9 50 

160,000 1 Mint (The) Birmingham 3 * 28/- 10 

80,000 5 Ditto Pref. 6% ‘ ; 80/- 
3,705,670 Stk. (£1) Morgan Crucible A . ae 57/6 

1,000,000 Stk. (£1) Ditto 54% Cum. 1st Pref. .. | 1796 
2,200,000 Stk. (£1) Murex é : ‘ni : 52/3 

468,000 5/- Ratcliffs (Great Bridge) ae ina 12/- 

234,960 10/- Sanderson Bros. & Newbould sn 41/- 
1,365,000 Stk. (5/-) Serck ... ol Re ade en 24/- +-3d. 
6,698,586 Stk. (£1) Stone-Platt Industries bas Por 51/- + 6d. 
2,928,963 Stk. (£1) Ditto 54% Cum. Pref. oa can 17/9 

18,255,218 Stk. (£1) Tube Investments Ord. - nae 98/- + 5/6 

41,000,000 Stk. (€1) Vickers ae oa ate ae 28/6xd +1/14 

Stk. (£1) Ditto Pref. 5% aa ios ‘ie 15/- 
Stk. (£1) Ditto Pref. 5% tax free... a 21/3 —1/3 
1 Ward (Thos. W.), Ord. pee .. | 101f/- +1f- 
Stk. (£1) Westinghouse Brake ... iat ae 49/- + 6d. 
2/- Wolverhampton Die-Casting jie 9/104 +14d. 
5/- Wolverhampton Metal ha are 28/3 —3d. 
2/6 Wright, Bindley & Gell bus ia 6/74 
1 Ditto Cum. Pref. 6% are ue 13/9 
1/- Zinc Alloy Rust Proof me aa 3/6 +34. 


= <b «ob 
ouww 
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52/- 


2/3 
22/- 


4/6 


_ _ 
wwornuwno 


25/- 


_~ 
wow 


40/6 
39/3 
63/6 
6/75 8/3 
16/44 
28/74 
75/- 57/9 
14/114 15/9 
19/6 19/3 19/9 
10/9 7/6 9/74 
46/44 33/9 38/- 
17/105 16/- 17/14 
1872 1544 169 
16/3 15/44 16/9 15/- 
44/3 29/74 47/- 
31/3 28/9 15/- 
6/9 6/- 3/- 
45/- 45/- 
43/6 45/- 30/- 
16/3 14/14 8/9 
_ 6/3 5/6 
63/9 73/3 40/6 
12/3 9/- 6/3 
28/- 22/9 19/- 
75/6 83/6 69/- 
58/6 45/- 34/- 
18/6 18/- 17/- 
52/3 58/9 46/- 
12/- 11/14 6/105 
41/- 27/3 24/6 
24/15 18/7; 11/- 
53/6 45/6 22/6 
18/- 16/3 12/74 
98/3 86/- 48/45 
37/- 36/3 28/9 
15/02 14/3 15/9 14/3 
22/74 20/6 23/- 21/3 
101/9 83/- 87/3 70/9 
50/6 39/9 46/6 32/6 
10/6 8/84 10/14 7/- 
32/6 21/6 22/9 14/9 
7/6 4/114 5/44 2/9 
13/9 12/105 13/- 11/3 
3/92 2/9 3/14 2/74 


= 


18D 


_ 
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0 
0 
2 
3 
2 
3 
4 
9 
3 
5 
8 
9 
6 
3 
0 
7 
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*Dividend paid free of Income Tax. fincorporating Zinc Corpn. & Imperial Smelting. **Shares of no Par Value. ¢ and 100% Capitalized issue. @The figures given 
relate to the issue quoted in the third column. A Calculated on £7 8 9 gross. Y Calculated on 114% dividend. ||Adjusted to allow for capitalization issue. 
E for 15 months. D and 50% capitalized issue. C Paid out of Capital Profits. E and 50% capitalized issue in 7% 2nd Pref. Shares. § And Special 
distribution of 24% free of tax. R And 334% capitalized issue in 8% Maximum Ordinary 5/— Stock Units. q Interim since increased from 10% to 12%. 


¢ And proposed 40% capitalized issue. Z Interim since increased. 





Metal Industry, 9 October 1959 


And... . Why not! 


Frankly the purpose of this advertisement is to bring to your notice 
that our prices for non-ferrous ingots of the highest quality may well be a good deal cheaper 
than those you are already paying—and our deliveries are 
exceptionally good, too. Then why the setter with philosophical doubts? 
Well, we thought that at first sight you might be 
rather more interested in her than in us. 
But now we have come this far together, 
may we send you particulars 
of our production facilities and 


details of our very keen prices? 





ix 


METALS LTD 


PLATT METALS LIMITED - ENFIELD - MIDDLESEX - HOWARD 3351* 
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aluminium alloys for quality 











Casting Alloys Wrought Alloys 
Master Alloys Magnesium Alloys 
Granulated Aluminium Powder 


Bundled Ingots 


Our up-to-date Chemical Laboratory 
and Spectrographic Department en- 
sures that our customers receive 
aluminium alloy ingots of the highest 
standards of quality. Supplied fully 
released to Air Ministry, Admiralty 
and War Office specifications where 
required. Write for our reference 
book of Aluminium Alloy Ingots 
below. 
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Spectrograph at Kings Norton Works 
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LONDON OFFICE: 16 BERKELEY STREET, W.1. Phone: Mayfair 2779" Telex 23889. | MANCHESTER OFFICE: YORK HOUSE, 12 YORK STREET. Phone: Central 0272. B’ham Telex 33146 














R. J. COLEY & SON (Hounsiow) LTD 


MILL FARM WORKS, HANWORTH RD., HOUNSLOW Tel. Hounslow 6136, 2266/7 





























R. J. COLEY & SON 
(NORTHERN) LTD 
King Street, Dukinfield 
Tel.: Ashton-U-Lyne 3664 


Stoneygate, Preston Tel: Preston 57621/2 





R. J. COLEY & SON 
(BRISTOL) LTD 
Deep Pit Road, 
St. George, Bristol, 5 
Tel.: Bristol 56307 








R. J. COLEY & SON 


(SWINDON) LTD 

112 Oxford Road, 
Stratton St. Margaret, Swindon 
Tel. : Stratton St. Margaret 2164 


























Tel.: Hounslow 9720 





COLEY UTILITIES LTD 


North Drive, Hounsiow 


Tel.: 





H. A. FOSTER 


(CHERTSEY) LTD 
Mead Lane, Chertsey 
Chertsey 2196 








METAL 


Metal Merchants.”’ 


. ‘Members of the National Association of Non-Ferrous Scrap 


MERCHANTS 
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Deep Drawn Metal Pressings 














IN ALL METALS 
Brass and all Copper Alloys, 
Aluminium and Aluminium 
Alloys, Nickel Silver, Stainless 
and Bright Mild Steel. 


0 IN ALL FINISHES 
wn Self-colour, dipped or acid 
etched. Nickel, Chrome or 


Cadmium Plated, Clear or 
Colour Lacquered, Plain or 


BES on as ronrose 


Engineering and _ Industrial, 
Pharmaceutical and Cosmetic, 
Electrical, Radar and Elec- 
tronics, Food preparation, 
Packing and many others. 


We invite your en- 
quiries. 











WRIGHT, BINDLEY 
& GELL LIMITED 
PERCY ROAD, GREET, 
BIRMINGHAM, 11 
Telephone: SPRingfield 4491 








NIVERSALLY USED THROUGHOUT INDUSTRY 


ey rns 


ON-SPARKING AND NON-MAGNETIC 


The new Tungum Factory at As‘e, Cheltenham - equipped to modern production standards 


- « «the production and manipulation of pipework 
and fittings for high pressure components 
used in hydraulic and pneumatic systems, 
automation and works plant. 


REAT STRENGTH TO WEIGHT RATIO 


NUSUALLY HIGH RESISTANCE TO CORROSION 


| ANUFACTURED IN STRIP, SHEET, BAR, ROD, FORGED, 


Agee Light machining, cacy s ryBULAR FORM, TO A.I.D. AND A.R.B. SPECIFICATIONS 
Light fabrications and Assemblies, 


Prototype and 


development work in all metals. THE TUNGUM COMPANY LIMITED 


The White House - Arle - Cheltenham - Glos. 
Telephone : Cheltenham 5855-6-7 








“TUNG COL oo. 


ALLOY 
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GUNMETAL 
























A.D. & ADMIRALTY 


BRASS 


PHOSPHOR BRONZE 
LEAD BRONZE 


ALUMINIUM 
BRONZE 


MANGANESE 
BRONZE 


SILICON 
BRONZE 


NICKEL 
SILVER 


BRAZING 
METAL 


ALUMINIUM 












woscecro PURME NIL La 
SCRAP METALS co, LTD. 





BIRMINGHAM 
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Cue yf the Ceilmetd 
> Buyers (as 


OF ALL CLASSES OF 
NON-FERROUS SCRAP 
METALS RESIDUALS 








ALLOYS 


MANUFACTURED TO 
" SPECIFICATION B.S.S. 1004 
FROM 99-99 PURITY 

yal vie 


FOR PROMPT & PERSONAL SERVICE 


THE BROCK METAL CO. LTD. 


128-132 SALTLEY ROAD, BIRMINGHAM 7 
Telephone: ASTon Cross 1351-2 

















ASSOCIATED 


ILEFFE 


TECHNICAL BOOKS 





INDUSTRIAL 
BRAZING 


By H. R. Brooker 
and E. V. Beatson, B.Sc.(ENG.), A.M.L.E.E. 


Industrial brazing as a process for metal fabrica- 
tion has advanced to such an extent that those 
engaged in the work have found difficulty in keep- 
ing pace with its many developments. This book, 
written by two leading authorities, provides the first 
full-length study of the subject. It covers all modern 
brazing methods, including torch, furnace, high- 
frequency induction, resistance, salt bath and dip, 
with chapters on the special techniques necessary 
for aluminium, stainless steels, beryllium copper, 
cemented carbides and vacuum tube construction. 


35s. net. By post 36s. 6d. 


Obtainable from leading booksellers published by:- 


ILIFFE & SONS LTD., 
DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 











Metal Industry, 9 October 1959 21 


For Hot & Cold Straightening 


A OF ROUND BARS AND TUBES 


<i 2 Motor drive obviates 
scuffing -ensures accuracy 


The BRONX Hot Reeling Machine illus- 

trated has capacity for 80 tons tensile 

alloy bars, up to 34” dia. and as lower 

picture shows, is usually installed 
at floor level. There are other 
Bronx Reeling Machines with 
capacities ranging from 3/16” to 8” 
dia. bars. There are also BRONX 
Press Brakes, Guillotines, Plate 
Bending Rolls, etc. 


ILLUSTRATED LITERATURE 
ON REQUEST REELING 


BRONX ENGINEERING CO. LTD., LYE, WORCS. .vi‘ise?eevs.. | MACHINE 


FLOOR LEVEL 











a MARAE on hemes. 
RUSCOE TURNER «CASTING MACHINE 


CASTING CAPACITY Small Excavation Cost 

The die moulds, each 3 in. to 4 in. long 

are arranged for water-cooling and are Completely New Method 
carried on a hinged table on the upper 

platform of the machine. Billets can be Low Running Cost 

cast as follows: up to 24 in. dia. by 10 ft. 

long can be cast singly. Two billets sim- Cheapest and most reliable 
ultaneously up to 15 in. dia. Four billets means of Semi-Continuous 
from 6 in. to 12 in. Six billets up to 6 in. Casting. 

dia. Rolling slabs from 1 to 5 according 

to size required. 


Patent Nos., 


British 

617499 - 733913 - 19288/53. 
Canadian 

646220 


Australian 
19997 /53. 


Produces the highest 
quality billets. Maintenance 
costs practically nil. We 
can supply with machine 
Die Moulds, Pouring Box 
and Distributors. 





| ROLSAN ENGINEERING LIMITED 





82, FREDERICK ROAD, 2:2 6.9 


$84.07 @ OC QS 2 &e6¢.6.9 OoOARK 23559 
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BUYERS OF NON-FERROUS 
SCRAP RESIDUES ORES 


SELLERS OF GRADED 
SCRAP & REMELTED 
SPELTER 









Head Office: 


COLONIAL HOUSE, MINCING LANE, LONDON, E.C.3. 
Telephone: MANsion House 0853/4/5 


Telegraphic Address :- EPPENLECO, TELEX, LONDON. Telex No. 24326 
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Immediate dispatch from large finished stocks. . . 


Solder—Plumbers’, Tinmen's, and 
Blowpipe and Ingot Solders, Motor 
Body Patching Solder 





Bearing Metals—High Speed Heavy 


Duty, and Heavy Duty 
Hornet Brand = Fusible Alloys—to specification or 


to special requirements 


Also Ingot metals, refined Tin and remelted Lead 





50 years’ experience in smelting and refining 


MEMBER OF THE 
R. JONES and Company Limited 


Stone Yard, Birmingham 12 . Telegrams: ‘Hornet’ 


Phone: Midland 0916/7 BIRFIELD GROUP 








J 


: metal 
specialities 
of all 
kinds... 


KEEP /@-J>\ IN MIND 
ee for 


Kh 


COPPER AND BRASS SHEETS AND STRIP 
finished Polished, Chrome or Nickel, Plated or Tinned 


COPPER AND BRASS TUBE 
including Building Service Tube and Fittings 


CHEMICALLY ENGRAVED NAMEPLATES 


PRESSINGS AND SPINNINGS 
IN COPPER AND BRASS 


THE MINT, BIRMINGHAM, LIMITED 


BIRMINGHAM, 18 
Telephone: CENtral 2532 
Telegrams: ‘MINT’, BIRMINGHAM 





ANODAX 


' LONG LIFE 
CYANIDE FREE 
ANODIC CLEANER 


For perfect cleaning of steel, 
zinc base diecastings, brass 
and copper alloys. 












wal #1 Bs 


Removes tenacious grease 
and ‘‘smut” left from 
pickling. 
























_ STEELS 
IN MODERN INDUSTRY 


A Comprehensive Survey by 29 Specialist Contributors. 
General Editor W. E. Benbow, late Editor of Iron & Stet. Specifies the 
steels best used in various engineering applications (bearing in mind the 
present need for economy), describes their general and special properties 
and how they may be surface finished for anti-corrosive and other 
purposes. This work—the latest, most comprehensive and authoritative 
on the subject—comprises 562 pages with 260 illustrations, and has 
a foreword by Dr. H. J. Gough, C.B., M.B.E., 


M.1.MECH.E., F.R.S. 
By post 43s. 9d. 








ASSOCIATED 


ILIFFE; 


42s. net. 


Obtainable at all booksellers. Published by:- 
DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 


TECHNICAL BOOKS 
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» Rate: Advertisements set in run-on style 4d. per 
word, minimum 4/~. Semi-displayed announcements 
are charged at 22/6 per inch depth. Box Numbers: 
add 5 words, plus 1/— for registration and forwarding 
replies. ‘“‘Copy’’ accepted at London Office up to 1st 
post on each Friday for the following Friday's issue. 
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Trade Discounts: Details upon application to “Metal 
Industry,” Dorset House, Stamford Street, London, S.E.1. 
yable to llifie & Sons Led. The 

proprietors retain the right to refuse or withdraw 
“copy” at their discretion and accept no responsibility 
for matters arising from clerical or printers’ errors. 








APPOINTMENTS VACANT 
MIPDLESEX ({OUNTY ({OUNCIL. 


I ABORATORY Technriicians required initially 
+4 in Department of Chemistry at Brunel College 
of Technology, Woodlands Avenue, Acton, W.3— 

(a) One for duty in Advanced Organic 
Chemistry and Research Laboratories. Should 
have reached Advanced Level Standard or hold 
an Intermediate Laboratory Technician’s Cer- 
tificate or equivalent qualification, and have 
appropriate experience. Misc. IV—£620-£680. 

(b) Two for duty in Advanced Chemistry 
Laboratories and Stores and Metallurgy Labora- 
tories. Preference given to those who have 
reached Ordinary National Standard with some 
experience. Misc. III—£555-£590. 

(c) Two for duty in main Inorganic Labora- 
tories and Plastics Technology and Industrial 
Chemistry Laboratories. Should have reached 
“O” Level Standard in Chemistry. Misc. II— 
£495-£555. 

Alt scales quoted applicable if over 26. 


FULL particulars (stating post) to Head of 
Chemistry Department, above address, 
immediately. Preseribed conditions. (Quote 
B.228 M.I.) 7876 


APPOINTMENTS WANTED 


‘HEMIST, 39, 17 years analysis copper-base 
alloys, 6 years H.M. Forces, requires similar 
situation, preferably Midlands. Box 5189, c/o 
Metal Industry. [7877 


AUCTIONS 


By Order of a Southern Gas Board. 
WBURY —. 


INDUSTRIAL L. ——. . BUILDINGS 


rmerl 
NEWBURY. "GAS WORKS 
About 2 Acres. 
HE site includes Main Retort House, Purifiers, 
High-level Hoppers, 2 Gasholders, Weigh- 
bridges, etc., and, containing a large quantity 
of steel and ‘metals, should be of interest to the 
metal trades. 
Sale by fone unless << eee 
h OCTOBER, 
Messrs. Nicholes, a a Road, Reading, 


(Tel. Reading. 54055S-8). {7870 


CAPACITY AVAILABLE 


ae al Metal Work, Metal Spinning, Deep 
Drawn Neng ad Stamping Press capacity 
200 tons. Max. 15”. Enquiries or speci- 
fications to Waies "CHalifax) Lede Arden Works, 
Fenton Road, Halifax. [0019 
JK ELLERING a he - ae Capacity up 
to 8 ft. x 6 ft., 6 ft. diamet 
RMYTAGE BROS. *KNOTTINGLEY) Ltd., 
The Foundry, Knottingley, Yorkshire. Tel. 
Knottingley 2743/4. [0001 
PRESSURE Casting Foundries. Pressure Dies 
designed, manufactured. Capacity immediate. 
R. E. Ormerod Ltd., Ednall Lane, Bromsgrove, 
Worcs. (7864 
ALUMINIUM Foundries. Gravity a 
Desteeee, | Manufactured and Proved. Ca 
immediate. R. E. Ormerod Ltd., Ednall 4 
Bromsgrove, Worcs. [7865 
LUMINIUM Fabrications. General Sheet 
Metal Work, Metal Spinning, Welding. High 
class work. Immediate capacity. Wragg Bros. 
(Aluminium Equipment) Ltd., Albury Lodge, 
Turners Hill, Cheshunt, Herts. {7880 


HEAT TREATMENTS 


EAT Treatment. A.I.D. Approved, all 
wrought and cast Light Alloys. Large sizes 
a speciality. Electro Heat Treatments Ltd., Bull 
Lane, West Bromwich. Phone Wes 0756. ‘(0005 


MISCELLANEOUS 


YOR details of a new kind of Translation 
Service for Works and Research Executives 

in the Metal Industry, write Box 5281, c/o Metal 
Industry. {7883 


PLANT FOR SALE 
2 GAS-FIRED Crucible Furnaces for A.25 
crucibles; complete with burners and one low 
— blower. Redundant. Arlos Metal 


boratories, 174 Mill Lane, London, N.W.6. 
{7872 


Heavy Electro Deposition 
of Chromium, Nickel 
and Gopper by 


Established 1920 
is now available at 
London * Port Glasgow * Huddersfield 
Brownhills, Staffs. 


FESCOL LTD. * NORTH ROAD: LONDON N.7 
NORTH 3025 TGA F43 








SENIOR RESEARCH METALLURGIST 


ASEA, the leading private atomic energy group 
in Scandinavia, requires metallurgist or metal 
physicist with excellent theoretical background 
and extensive research experience, as head of the 
metallurgical section of iets Nuclear Power 
Department This permanent position includes 
directing qualified English-speaking personnel in 
development work in the field of nuclear fuels and 
cladding materials for fuel elements as well as 
other reactor core materials. Experience with 
nuclear a desirable but not essential. 
Only a person of top capability can be considered 
for this position. The financial reward will be in 
full accord with this requirement. 

Location in the lake district of central Sweden, 
close to Stockholm. Work will give opportunity 
for frequent visits to U.K. 34-4 weeks leave. 


METALLUARGIST 


For metallurgical research and development 
work in the above mentioned group. Main 
emphasis is on theoretical background in physical 
metallurgy, solid state physics and research 
experience. Some experience from the metal 
working industry also desirable. 

Salary according to qualifications. 3-4 weeks leave. 
Apply in writing, giving full personal particulars, 
published papers and details of degrees and 
experience to ASEA, Spa, Vasteras, Sweden. 
Further information can be obtained from Dr. 
K. Hannerz, ASEA, Kau, Vasteras, Sweden. 














REGULAR BUYERS OF 


NICKEL AND 
NICKEL ALLOYS 


STAINLESS STEEL SCRAP 
AND TURNINGS 


NICKEL STEEL BATTERIES 
CAR RADIATORS 


® 
MITCHAM SMELTERS LTD. 


Redhouse Road, CROYDON, Surrey 
Telephone: THOrnton 6101 P.B.X. 











PLANT FOR SALE 


( yi Burners, secondhand Nu- hy Rotovac, 

one type WF/2 and one type WF/3, complete 
with fans and electric line heaters. Offered at 
£40 and £60 respectively to clear. Burtonhead 
Trading Co. Ltd., St. Helens, Lancashire. Phone 
2217. {7882 





PLANT FOR SALE 


2 IN. X 36in. 2-High Hot or Cold Reversing 
Mill by Davy United; automatic pre-set 
screwdown gear; Power Plant gearbox 300 

h.p. motor drive with power driven roller tables. 
Q4N. x60in. 2-High Cold Sheet Mill by 
Krupp, with double helical ~~ stand. 
a1" x 39in. 2-High Mills by Taylor & Farley; 
2 Hot and 1 Cold, with 300 h.p. gearbox 


Rep BROTHERS (ENGINEERING) LTD., 
REPLANT WO 
ieeenanis «| niet Gate "ESTATE, 
INDON, S.E.18. 
Telephone, Woolwich 7611-6. [7881 





FOR SALE 
TYPE 600/1,200 Sklenar Oil-Fired Reverbera- 
* tory Furnace. Recently relined. Open for 
inspection. Box 5093, c/o Metal Industry. 
{7 





JYORKLIFT Trucks of every description for 

Sale or Hire, including 7 ton Ross, 4,000- 
6,000 Ib. Coventry Climax, Electric and Diesel, 
all types. Advice given on all your Mechanical 
Handling Problems. B. G. Plant (Sales Agency) 
Ltd., Watlington, Oxon. Watlington 44. [7879 


SCRAP METAL (SALE & WANTED) 
B. A is PERRY & Ce: L* 


Exchange Buildings, Birmingham, 
for Phosphor Bronze, Swarf and = 
and all Non-Ferrous Metals. 
Tel.: Midland 5986-7. {0013 





JTIMONIC” Grindings, ae and Scrap 
required. Top 
ITCHAM GME Ters L™. 


REDHOUSE ROAD, 
ne, SURREY. 
: Thornton Heath 6101-3. [0007 





ICKEL and Higa Nickel Content Scrap 
wanted. “Nimonics”, “Inconel”, “Monel”, 
etc. Offer for best prices to Nicholson & Rhodes 
Ltd., Princess St., Sheffield, 4. Phone 27491. {0011 


TRADE MARKS 


[THE Trade Mark Number 496884 consisting 
of the word ZAMAK and registered in respect 
of a zinc-base alloy (unwrought or partly wrought) 
was assigned on the 10th June, 1959, by The 
National Smelting Company Limited, of 9, 
Basinghall Street, London, E.C.2, to Consolidated 
Zinc Corporation (Sales) Limited, of the same 
address WITHOUT THE GOODWILL OF 
THE BUSINESS IN WHICH IT WAS THEN 
IN USE. 
THE Trade Marks set out below were assigned 
on the 10th June, 1959, by National Alloys 
Limited, of 9, Basinghall Street, London, E.C.2, 
to Consolidated Zinc Corporation (Sales) Limited, 
of the same address WITHOUT THE GOOD- 
WILL OF THE BUSINESS IN WHICH THEY 
WERE THEN IN USE. 
Registration 
Number Mark Goods 
502843 MAZAK Die casting metal and 
metallic alloys (Unwrought 
or partly wrought). 
623266 REMAZ Unwrought and partly 
wrought common metals. 
627717 KAZMAK Alloys of common metal. 
750963 GILMAZ Unwrought and partly 
wrought common metals 
and their alloys and 
common metal castings 
included in class 6. 
THE Trade Mark No. 732168 consisting of the 
word KAYEM and registered in respect of 
zinc alloys for sale in England, Scotland and 
Wales was assigned on the 10th June, 1959, by 
Imperial Smelting Corporation Limited, of 9, 
Basinghall Street, London, E.C.2, to Consolidated 
Zinc Corporation ge a wor of the same 
address, WITHOUT GOODWILL OF 
THE BUSINESS IN WHICH IT WAS THEN 
IN USE. {7878 


TIME RECORDERS 


ACTORY Time Recorders. Rental Service. 
Phone Hop. 2239. Time Recorder Supply 
and Maintenance Co. Ltd., 157-159 Borough 
High Street, S.E.1. (0014 








Page 
Ashby, Morris, Ltd. ; i 12 
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British Furnaces Ltd. - 
Brock Metal Co. Ltd., The 20 
Bronx Engineering Co. Ltd., The . 21 
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Ormerod Ltd., R. E... 
Peco Machinery Sales Ltd. 
Platt Metals Ltd. ‘ 
Pontifex & Sons Ltd., H. ea 
Robertson & Co. Ltd., W. H. A. 
Rolsan Engineering Ltd. : 
St. Helens Smelting Co. Ltd 
Sheffield Smelting Co. Ltd. 
Shell-Mex & B.P. Gases Ltd. .. 
Sheppard & Sons Ltd. . , a3 — 
Silvercrown Ltd. . ». Inside back cover 
Sklenar Furnaces Ltd. Inside front cover 
Smith & Sons (Clerkenwell) Ltd., J. a 
Stein & Atkinson Ltd. ‘ . _ 
Stein Ltd., John G. od ; 
Telegraph Construction & Maintenance 
Co. Ltd. ‘ ‘ ‘ ve 
Tranter Ltd., Geo. E. . 
Tungum Co. Ltd., The 
Western Diecasting Ltd. 
Westinghouse Brake & Signal Co. Ltd. 
West Yorkshire Foundries Ltd. , 
Wilkes Chemical Co. Ltd., Henry 


Williams Bros. & Piggott Ltd. 24 
Wright, Bindley & Gell Ltd. .. 19 
Young Ltd., T. W. ; Inside back cover 


Mitcham Smelters Ltd. , 
Monometer Manufacturing Co. Ltd. 
National Industrial Fuel Efficiency Service 


E.N.V. Eng. Co. Ltd. 


Fescol Ltd. 
Foundry Flux Ltd. 


BE 














THE SPECIALIST ELECTROPLATERS 
OF SMALL WORK IN QUANTITIES 


ALL 


FULLY 
FINISHES 


APPROVED A.I.D. 








GUNME TAL 


RESIDUES | 


COPPER 
SWARE 


ALUMINIUM - BRASS 
LEAD ~ TINC - SCRAP 








SEAMLESS & BRAZED 


BRASS, COPPER, WHITE METAL, &c. 
LOCOMOTIVE, MARINE & CONDENSER TUBES 
STEAM, HOT WATER, REFRIGERATOR AND 

GENERAL ENGINEERING TUBES. 





BUYERS OF 
ALUMINIUM, GUNMETAL, 
COPPER, BRASS, PHOSPHOR 

BRONZE, ZINC, TUBES, 
RESIDUES. 


Graded Material Suitable Founders 
always in stock. 


nua 


OVER 1,500 DESIGNS OF SECTIONAL TUBES 
MOULDINGS AND BEADINGS 


WILLIAMS BROTHERS 
& PIGGOTT, Ltd. 


SMALL HEATH, BIRMINGHAM 
Telegrams: “Tubes, Birmingham.” Tel.: Victoria 0155 & 2111 














BIRMINGHAM. 


33-5. ADAMS ST. 


Phone, Grams: ASTON CROSS | 4707/8 | 


M Merchant 








N Fe 
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METALLURGICAL POLISHING 
& LAPPING MACHINES 


SELF-CONTAINED WITH 
ELECTRIC MOTORS. 


DISCS AND CLOTHS EASILY 
INTERCHANGED. 


A BOON AND A TIME-SAVER 
TO THE METALLURGIST. 


SINGLE & TWIN 
TABLE MACHINES 
AVAILABLE FOR 
EARLY DELIVERY 


FULL DETAILS ON REQUEST TO MAKERS:- 


E. W. JACKSON & SON LTD. 


CHESWOLD WORKS 
DONCASTER 














Focus on 
Plating 
Plant 


Mode! shown has a 
capacity of 300 galions 

per hour, and is fitted 
with a rubber-lined, self 
priming, diaphragm pump. 


Complete range available 
from 100 gallons capacity 


«c) Any standard type o! pump can be 


fitted 


(d) Standard units are fully portable. 


SILVERCROWN LIMITED 


178-188 GOSWELL ROAD. LOWDOWN EC 1 CLErkenwell 229! (10 lines) 
Chemical Works & Laboratories: GONSALVA ROAD, LONDON, 5.WS. MACauiay S575 
dermingham Branch: 96 MACDONALD STREET, SIRMINGHAM, S Dian 7928/9 





Also at MANCHESTER, SHEFFIELD, LEEDS, NEWCASTLE and GLASGOW 











Copper, Brass 
and Aluminium 


Sheets, Tubes, 
Rods and Wire 


DELIVERIES FROM STOCK 


‘T. W. YOUNG LTD. 


| 105 GOSWELL ROAD, E.C.1 
| Phone: Clerkenwell 2241/2 Grams: Wuzog, Barb. 



































MAGNESIUM 


you get more than a metal from 


GD 


As sole producers of pure magnesium 
in Great Britain, and as the recognised authorities 
on every aspect of magnesium technology 


we offer a complete service from 
design to production 


we sell magnesium and its alloys 


we buy magnesium scrap 


Magnesium Elektron Limited 


Clifton Junction Manchester Swinton 2511 
London Office:5 Charles II Street SW1 Trafalgar 1646 
Magnesium Elektron, Inc., New York 20, USA 
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Today the Gas Industry’s apprenticeship schemes, 


its professional and commercial courses for staff, 


its university scholarships and management training 
schemes are attracting more and more young 
people to make tomorrow’s Gas Industry 

even more live and vital. AND TODAY— 

every industry and 12 million homes use GAS. 


ISSUED BY THE GAS COUNCIL 





